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 " $%&'(*+-*%" &.% /0"1'$20$34% $5&4% ($' &67 *(&89*:67 &.% 802.% /"5 /0";98/"%&$',

$3"0< :&"% 69*(&0"-6=$%"9"2'(> *?"/9':-> &"5 -'(&"@ $%&9'":&$:+"5 (;$0@&6&$7 ($'

(*%"@) A2-VS3 ($C47 ($' :&"% $%&+:&"'=" *?"/9':-> &"5 1'(&@"5 (*%"@ /"5 $/$'&*+&$' 2'$

&6% 9*'&"502+$ &.% 802.% :599"2D7 95-<&.% &67 /*0'"=D7 -*98&67. E*0'9$-;<%*' &$

$(>9"5C$:

Ø 6% /0"-DC*'$ ($' *2($&<:&$:6 "/"'"51D/"&* *?"/9':-"@ /0";98/*&$' :&$  *@=6

F6-"/0<&6:67 &"5 802"5.

Ø 6% *(&89*:6 &.% *02$:'4% -* ;<:6 &$ /0";9*/>-*%$ :&$  *@=6 F6-"/0<&6:67.

G+%$' $/>95&6 *5C@%6 &"5 A%$1>="5 %$ &60D:*' */'/98"% &'7 "162+*7 /"5 /$08="%&$'

:&$  *=%'(< G2=*'0+1'$ &"5 ($&$:(*5$:&D &"5 (<C* &-D-$&"7 *?"/9':-"@.

Ø 6% /0"-DC*'$ ($' *2($&<:&$:6 "/"'"51D/"&* 59'("@ ($' -'(0"I9'("@ /"5 1*%

$%$380*&$' 06&< :&$  *@=6 F6-"/0<&6:67 ($' *+%$' $/$0$+&6&" 2'$ &6% "9"(9D0.:6

&67 *2($&<:&$:67 .7 9*'&"502'("@ :5%>9"5.

ØG(&>7 $/> &6% :@%&$?6 :=*1+.% "K7 ($&*:(*5<:C6:$% - As built", " A%<1"="7 C$

/0";*+ :&6% /9D06 &*(-60+.:6 &67 &"/"C8&6:67 (<C* 30*$&+"5 $%$00>36:67 -*

:5-/9D0.:6 /0.&"(>9"5 /"5 C$ ="0626C*+ $/> &6% L/60*:+$, 5/":&60'N>-*%"5

$/> 3.&"20$3'(D $/"&@/.:6.

Ø 6 1"('-D ($' C8:6 :* 9*'&"502+$ &67 *2($&<:&$:67 -* ;<:6 &$ /0";9*/>-*%$ :&$

 *@=6 F6-"/0<&6:67, :&$ *2=*'0+1'$ &.% ($&$:(*5$:&4% &"5 *?"/9':-"@ ('1'$+&*0$
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&.% *?*'1'(*5-8%.% ($&$:(*5$:&4% >/.7 "' ($&$:(*5$:&87 &.%

;$9;+1.%&30*$&+.% $%$00>36:67) ($' :&"57 :=*&'("@7 ($%"%':-"@7 (*'1'(< :&"

GOP GR 16932-3).

P' /$0"@:*7  *=%'(87 E0"1'$20$387 $/"&*9"@% 2*%'(87 $/$'&D:*'7 /"5 /0":1'"0+N"5% &$

&*=%'(< =$0$(&60':&'(< ($' &"% &0>/" *2($&<:&$:67 &"5 *?"/9':-"@. T* /*0+/&.:6

$:5-;$&>&6&$7 5/*0':=@"5% "' /0";98U*'7 &67  *=%'(D7 E*0'20$3D7 &"5 802"5.

V 1'$:&$:'"9>26:6 ($' ($&$:(*5D (<C* :5:&$&'("@ -80"57 &"5 :5:&D-$&"7 $%$00>36:67

95-<&.%, C$ /08/*' %$ *+%$' :@-3.%6 -* &'7 $/$'&D:*'7 /"5 $%$380"%&$' :&$ */>-*%$

*3$0->N"%&$7 &" E0>&5/" &67 G50./$X(D7 Y%.:67 GR 16932-3, &" "/"+" 5'"C*&DC6(* :&6%

G99<1$ &6% 10-05-2018 .7 /0>&5/" GOP GR 16932-3 ($' &"5 "/"+"5 "' $/$'&D:*'7 *+%$' "'

*9<=':&*7 /"5 /08/*' %$ *3$0-":C"@% :&" /$0>% 802". T6-*'4%*&$' >&' $% :*

"/"'"1D/"&* :6-*+" &.%  F $%$380"%&$' $5:&60>&*0*7 $/$'&D:*'7 $/> $5&87 &"5

/0"&@/"5, ':=@"5% "' $5:&60>&*0*7.

P *?"/9':->7 &.% *2($&$:&<:*.% :* -6=$%D-$&$, >02$%$, :5:(*587, :.96%4:*'7,

*?$0&D-$&$ ($' $5&"-$&':-"@7 C$ :5-3.%*+ -* &'7 "Q@ABPI  ?R@ABPI :KLNAEGKEOPI

(". ".:.), 6 =0D:6 &.% "/"+.% *+%$' 5/"=0*.&'(D :* >9$ &$ F6->:'$  *=%'(< Y02$ -*&<

&6% 82(0':6 440 G GE ($' 16-":+*5:6 /9D0"57 &"5 &5/"/"'6&'("@ (*'-8%"5 &"57 (7024

:*9+1*7), :&" ZG[ B 2221/30.07.2012 ($0'C-. F]EAF/"'(/273 A/>3$:6). P'

/*0'9$-;$%>-*%*7 :&" /$0>%  *=%'(87 E0"1'$20$387 $/"&*9"@% *?*'1+(*5:6 &.%

$/$'&D:*.% 2'$ &'7 :52(*(0'-8%*7 :5%CD(*7 &"5 802"5 (1+(&5$ ($' $%&9'":&<:'$ 95-<&.%

:5-;$&'(< D -* &" :@:&6-$ $%$00>36:67). T* /*0+/&.:6 $:5-;$&>&6&$7 5/*0':=@"5% "'

G. G.E., *(&>7 $/> &'7 /*0'/&4:*'7 /"5 :&" /$0>% /0"1'$20<3"%&$' $5:&60>&*0*7

$/$'&D:*'7 2'$ &"% *?"/9':->.

T&"% ($&.&80. /+%$($ /*0'9$-;<%"%&$' "' G. G.E., &.% "/"+.% 2+%*&$' $%$3"0< ($' =0D:6

:&'7 $(>9"5C*7  *=%'(87 E0"1'$20$387.
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A_]abPT G. G.E. AR ][G]bGRP

GOP  E 1501-04-01-04-00 T5:&D-$&$ (&'0'$(4% :.96%4:*.% 5/> /+*:6 -*

=$95;1":.9D%*7 2$9;$%':-8%*7 -* 0$3D

GOP  E 1501-04-01-04-01 T5:&D-$&$ (&'0'$(4% :.96%4:*.% 5/> /+*:6 -*

:.9D%*7 /"95/0"/59*%+"5

GOP  E 1501-04-05-06-01 Z"06&"+ /50":;*:&D0*7 ?60<7 (>%*.7 ($' 1'"?*'1+"5

&"5 <%C0$($

GOP  E 1501-04-07-01-01 F+(&5$ $*0$2.24% -* -*&$99'(< 3@99$

GOP  E 1501-04-20-01-01 d$9@;1'%*7 :.96%4:*'7 69*(&0'(4% *2($&$:&<:*.%

GOP  E 1501-04-20-01-02 E9$:&'(87 :.96%4:*'7 69*(&0'(4% *2($&$:&<:*.%

GOP  E 1501-04-20-01-03 G:=<0*7 ($' :(<9*7 ($9.1+.%

GOP  E 1501-04-20-02-01 A2.2"+-($941'$ 1'$%"-D7 *%802*'$7

GOP  E 1501-04-50-01-00 T599*(&D0'" :@:&6-$ :5:&6-<&.% $%&'(*0$5%'(D7

/0":&$:+$7

GOP  E 1501-04-50-02-00 A2.2"+ ($C>1"5 :5:&6-<&.% $%&'(*0$5%'(D7

/0":&$:+$7

GOP  E 1501-08-06-07-03 F'(9*+1*7 =5&":'16087 &@/"5 /*&$9"@1$7

GOP  E 1501-08-06-07-05  *-<='$ *?<0-.:67 :5:(*54%

GOP  E 1501-08-07-02-01 A%&':(.0'$(D /0":&$:+$ :'160"($&$:(*54%

510$59'(4% 802.%

GOP  E 1501-08-08-03-00 f*0$%"28350*7 A%&9'":&$:+.%

G'1'(< &" :@:&6-$ &69**982="5 &.% *2($&$:&<:*.% *3>:"% =06:'-"/"'*+ $:@0-$&6

*/'("'%.%+$, C$ 9*'&"502*+ :* :5=%>&6&*7 ($' -* ':=*+7 *(/"-/D7 /"5 *+%$' */'&0*/&87 $/>

&6% GC%'(D G/'&0"/D  69*/'("'%.%'4% D $/> "/"'"%1D/"&* <99" :5%$0->1'" 3"08$.
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 $ -6=$%D-$&$, "' :5:(*587, &$ 59'(< ($' &$ *?$0&D-$&$ /"5 C$ /0":3*0C"@% $/>

&"% 1'$2.%'N>-*%" C$ *+%$' <0':&67 /"'>&6&$7 ($'%"@0'$, &5/"/"'6-8%$ :@-3.%$ -* &"57

3



G996%'("@7 D G50./$X("@7 D <99"57 ($%"%':-"@7, -* :&';$0D ($&$:(*5D, ($&<9969$ 2'$

$:3$9D 9*'&"502+$ ($' -* $/$'&D:*'7 ($&< &" 15%$&> -'(0D7 :5%&D06:67.

P' "-"*'1*+7 "-<1*7 -6=$%6-<&.% ($' *?$0&6-<&.% /"5 C$ /0":("-+:*' " $%<1"="7

*02"9<;"7 D C$ /0":380*' " 1'$2.%'N>-*%"7, >/.7 $%&9+*7, 69*(&0"('%6&D0*7, 1'(9*+1*7,

;$9;+1*7 (.9./. C$ *+%$' ($&< /0"&+-6:6 &"5 +1'"5 *02":&$:+"5 ($&$:(*5D7 ($' C$ -/"0*+

%$ *%$99<::"%&$' -*&$?@ &"57 4:&* %$ *+%$' *@("96 6 16-'"502+$ $/"CD(67

$%&$99$(&'(4% ($' 6 :5%&D06:D &"57. T&$ -6=$%D-$&$ ($' (@0'$ *?$0&D-$&$ C$

&"/"C*&6C*+ :&$C*0< -*&$99'(D /'%$(+1$ -* $%$20$3D &.% =$0$(&60':&'(4% &"57,

(*02":&<:'" ($&$:(*5D7, &@/"7, &5=>% $0'C->7, :&"'=*+$ 9*'&"502+$7 (.9./.). T* >:*7

/*0'/&4:*'7 C$ 5/<0="5% &$ $/$'&"@-*%$ =$0$(&60':&'(< $%<2953$ :&" (8953"7 &"5

-6=$%D-$&"7 D *?$0&D-$&"7 1*% $/$'&*+&$' 6 &"/"C8&6:6 '1'$+&*067 <9967 /'%$(+1$7.

g9$ &$ -6=$%D-$&$, "' :5:(*587, &$ 59'(< ($' *?$0&D-$&$ C$ /$0$1"C"@%

*2($&$:&6-8%$ /9D06 :* ($&<:&$:6 9*'&"502+$7. V */'9"2D &"5 69*(&0"-6=$%"9"2'("@

*?"/9':-"@ C$ 2+%*' ($&< &0>/" /"5 C$ '($%"/"'*+ $/>95&$ &6% $:3<9*'$ &.% ($&"+(.%

&67 /*0'"=D7 ($' &"5 /0":./'("@ 9*'&"502+$7 ($' :5%&D06:67, %$ /*0'"0+N*' &'7

:5%&60D:*'7 :&'7 $/$0$+&6&*7 ->%" */*-;<:*'7 ($' %$ /*0'"0+:*' &'7 5/*0=*'9+:*'7 /0"7

&6% C<9$::$ D <99" $/"18(&6, ->%" :* *?$'0*&'(87 /*0'/&4:*'7.

V /0":&$:+$ 8%$%&' 1'<;0.:67 &.% :'1604% ($&$:(*54% C$ *(&*9*+&$' -* 59'(< ($'

:@-3.%$ -* &" GOP  E 1501-08-07-02-01 (A%&':(.0'$(D /0":&$:+$ :'160"($&$:(*54%

510$59'(4% 802.%).
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P' 89*2="' ($' "' 1"('-87 2'$ &6% ($&$9969>&6&$ &"5 69*(&0"-6=$%"9"2'("@ *?"/9':-"@

2+%"%&$' :* 1@" :&<1'$, .7 *?D7:

· F"('-87 /0":.0'%D7 /$0$9$;D7 :&"% &>/" ($&$:(*5D7 &"5 802"5 :* >9*7 &'7

*2($&$:&<:*'7.

· F"('-87 "0':&'(D7 /$0$9$;D7 *(&*9"@-*%*7 :* >9*7 &'7 *2($&$:&<:*'7 -*&< &6%

/<0"1" &"5 =0>%"5 *22@6:67 -* &6% /0"I/>C*:6 >&' 6 -8=0' &>&* 9*'&"502+$ &67

*2($&<:&$:67 (0+%*&$' '($%"/"'6&'(D.

P' 1"('-87 C$ 2+%"5% :@-3.%$ -* &'7 /$0"@:*7 :5-;$&'(87 /0"1'$20$387 ($' &"57

($%"%':-"@7 /"5 ':=@"5%. A% ($&< &6% 1'<0(*'$ "/"'$:1D/"&* 1"('-D7 1'$/':&.C*+

*9$&&.-$&'(D 9*'&"502+$ D ($&$:(*5D D 3C"0< -"%<1$7 D *?$0&D-$&"7 D *<% 2'$

"/"'"1D/"&* 9>2" 1*% (0+%*&$' 6 1"('-D '($%"/"'6&'(D $/> &"% G02"1>&6, " G02"9<;"7

5/"=0*"@&$' %$ /0";*+ $-8:.7 :&6% *?<9*'U6 &67 $'&+$7 :&6% "/"+$ "3*+9*&$' 6 $/"&5=+$

&67 1"('-D7 ($' :* :5%8=*'$ :&6% */$%<96UD &67.

2 . +LBAXPI JKLU[KA@SI JEKEWE\SI

P' 1"('-87 /0":.0'%D7 /$0$9$;D7 C$ 2+%"5% $/> &6% L/60*:+$ */+;9*U67 &"5 G02"1>&6 D

$/> G/'&0"/D D $%&'/0":4/"57 &"5 -* &6% /$0"5:+$ ($' &.% $%&'/0":4/.% &"5

G02"9<;"5. P' 1"('-87 C$ */*(&$C"@% :* >9$ &$ -6=$%D-$&$, &'7 :5:(*587, &$

*?$0&D-$&$ ($' &$ 59'(< &.% *2($&$:&<:*.% :&" $%&9'":&<:'" ($' &" 1+(&5".
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P' 1"('-$:+*7 /"5 /0"62"@%&$' &67 /0":.0'%D7 /$0$9$;D7, /*0'9$-;<%"5%

-6=$%"9"2'(87, 69*(&0"9"2'(87 ($' 510$59'(87 1"('-87. P :("/>7 &.% 1"('-4% *+%$' %$

1'$/':&.C*+ $0='(< 6 :5-->03.:6 &"5 G02"9<;"5 /0"7 &'7 /0"1'$20$387 $5&"@ &"5

&*@="57 ($C47 ($' 6 :5-->03.:D &"5 /0"7 &"57 ($%"%':-"@7 /"5 ':=@"5% 2'$ /$0>-"'*7

*2($&$:&<:*'7 ($' 2*%'(< 2'$ &'7 :5-;$&'(87 &"5 5/"=0*4:*'7.

P' 1$/<%*7 >9.% &.% 1"('-4% /0":.0'%D7 /$0$9$;D7, *(&>7 $/> &'7 ($&$%$94:*'7 %*0"@

($' 69*(&0'(D7 *%802*'$7, ;$0@%"5% $/"(9*':&'(< &"% G02"9<;".

3 . +LBAXPI LK AUH A BSI JEKEWE\SI

P' 1"('-87 "0':&'(D7 /$0$9$;D7, :* >/"'$ 8(&$:6 $/"3$:':&*+ %$ 2+%"5% $/> &"

G02"1>&6, $3"0"@% :&"57 +1'"57 *982="57 ($' &'7 +1'*7 1"('-$:+*7 -* &'7 1"('-87 &67

/0":.0'%D7 /$0$9$;D7.

 $ $/$0$+&6&$ >02$%$, *?$0&D-$&$, -6=$%D-$&$ 59'(< ($' *3>1'$ C$ /0":("-':C"@% $/>

&"% G02"9<;", *%4 "' 1$/<%*7 69*(&0'(D7 *%802*'$7, %*0"@ ($' &5=>% $/$'&"@-*%67

*?<0-.:67 &-D-$&"7 &"5 -6=$%"9"2'("@ *?"/9':-"@ ;$0@%"5% &"% G02"1>&6. P

G02"9<;"7 5/"=0*"@&$' %$ /$0<:=*' (<C* &*=%'(D ($C"1D26:6 ($C47 ($' &5=>%

$/$'&"@-*%" *'1'(> /0":./'(>.

[$&< &6% 3<:6 &.% 1"('-4% "0':&'(D7 /$0$9$;D7 /08/*' %$ *9*2=C"@% &"59<=':&"%

-$(0":("/'(< "' 3C"087 &"5 69*(&0"-6=$%"9"2'("@ *?"/9':-"@. T* /*0+/&.:6 *-3<%':67

3C"04% /80$% $5&4% &67 :5%DC"57 =0D:67 $%<9"2*7 -* &" =0"%'(> 1'<:&6-$ :&" "/"+"

9*'&"@026:$%, " G02"9<;"7 5/"=0*"@&$' :&6% $%&'($&<:&$:6 &.% 3C$0-8%.% &*-$=+.%

$99< (50+.7 :&6% <0:6 &.% $'&+.% /"5 /0"(<9*:$% &'7 3C"087, -* 1'(87 &"5 1$/<%*7.
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7, <2 .07 *$405( 2=7 7 <$=7 ;,

"OE K XL U H P L A 0 E @ L @ A U XL ] B E A : K Y H ^ J E

_K?HE@ A BD :KYH^JE ( B S )

499 b8C"1"' 1"('-4% - A%&9+*7

4082 G?.&*0'(87 1'$:&<:*'7 2'$ ($&$(>053*7 352"(*%&0'(87 $%&9+*7 :* :*'0<.

5257 P0'N>%&'*7 352"(*%&0'(87 $%&9+*7 $?"%'(D7 $%$00>36:67.

5316 F"('-87 /$0$9$;D7 2'$ $%&9+*7 352"(*%&0'(87, -'(&D7 0"D7 ($' $?"%'(D7 0"D7.

4 ?KXE@A BY . @UH A HLaHL :KYH^J[@ ( D I N )

1994 F"('-87 /$0$9$;D7 352"(*%&0'(4% $%&9'4% (($%"%':-"+ VDI 2'$ 352"(*%&0'(87

$%&9+*7).

4325 F"('-87 /$0$9$;D7 $%&9'4% $/"CD(*5:67.

24260 Z52"(*%&0'(87 $%&9+*7 ($' $%&9'":&<:'$ - P0':-"+, :@-;"9$, -"%<1*7.

40050 - h$C->7 /0":&$:+$7.

42673 - [*3<9$'" 1. ]:=@7 ('%6&D0.% ;0$=5(5(9.-8%"5 10"-8$.

42678 -  @/"' ($&$:(*5D7 69*(&0'(4% :5:(*54%.

45635 b*&0D:*'7 C"0@;"5.

45665 - T&<C-*7 1>%6:67 /*0':&0*3>-*%.% 69*(&0'(4% -6=$%4%.

+A ?Q@SI (KGE@AUXYI  ^JLJL]TUTI ( I S O )

2548 A%&9+*7 352"(*%&0'(87, -'(&D7 0"D7 ($' $?"%'(D7 0"D7 - (41'(*7 1"('-4%

/$0$9$;D7.

9906 /annex A.2 F"('-87 $%&9'4%
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1 . 4 ?@ A BD G AE HE E@HWTH ABD U^GBKLHSXEHE

T&" $%&9'":&<:'" A2-VS3 =06:'-"/"'"@%&$' -6 *-30$::>-*%$ *-;$/&'N>-*%$ $%&96&'(<

:52(0"&D-$&$ -* -"%"(<%$9*7 D "9'2"(<%$9*7 /&*0.&87.

G2($C+:&$%&$' 1@" "-<1*7 $%&9'4%: A%&9+*7 -*&<22':67 "' "/"+*7 $%$00"3"@% &$ 9@-$&$

$/> &6 1*?$-*%D (*%"@ /0"7 &"% 520> C<9$-", ($' $%&9+*7 ($&<C9'U67 "' "/"+*7 .C"@% &$

9@-$&$ $/> &"% 520> C<9$-" /0"7 &"% ($&$C9'/&'(> $2.2>.

 $ ;$:'(< &*=%'(< =$0$(&60':&'(< &.% $%&9'4% &.% $%&9'":&$:+.%, 1+1"%&$' ?@N?ABHABD

:&"% /$0$(<&. /+%$($ ($' $3"0"@% "0+N"%&$ 20*&+$7. P' 69*(&0"('%6&D0*7 &.% $%&9'4% C$

*+%$' 1'$:&$:'"9"26-8%"' -* /*0'C40'" $:3$9*+$7 &"59<=':&"% 10% 2'$ (<C* :6-*+" &"5

/*1+"5 $%$-*%>-*%67 ($%"%'(D7 9*'&"502+$7. G3>:"% &" /*1+" $5&> 1*% ($C"0+N*&$' -*

5/"9"2':-"@7 $/> &"57 1'$2.%'N>-*%"57, 6 $/$+&6:6 C$ ':=@*' 2'$ >96% &6% ($-/@96

9*'&"502+$7.

 $ -*28C6 1*% *+%$' 1*:-*5&'(< 2'$ &"% $%<1"=".  $ 1*:-*5&'(< -*28C6 C$ /0"(@U"5%

$/> &6% -*98&6 &"5 $%$1>="5 &"5 802"5 ("0+N"%&$7 20*&+$7).

7@HW]?I =?HDGGAUTI 7@HW]?I 0EHDQWAbTI

A/$'&"@-*%6 G3*10*+$ O*'&"502+$7 (%) 100 100

G%1*'(&'(D A/$'&"@-*%6 T5%"9'(D E$0"=D

(9+&0$/19)
5,35 18,8

G%1*'(&'(> -$%"-*&0'(> @U"7 (-LT) 9,5 10,0

 0>/"7 *((+%6:67 69*(&0"('%6&D0$

(L/F=A:&80$7/ 0+2.%",

DOL=A/’*5C*+$7, SS Softstarter)

SS SS

G?$'0*&'(D7 :6-$:+$7 *+%$' 6 15%$&>&6&$ &.% $%&9'4% /"5 C$ */'9*2"@% 2'$ &6%

$%$00>36:6 &.% 95-<&.% $/> &'7 1*?$-*%87 (*%"@, %$ 8="5% &" ($&<9969" $/$'&"@-*%"
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C*&'(> @U"7 $%$00>36:67 (RPSH$/) ($' &6% $/$'&"@-*%6 ($&$:(*5$:&'(D 1'$->03.:6,

4:&* %$ -/"0"@% %$ $%&*/*?89C"5% :* <%&96:6 $/> (*%> &"59<=':&"% 7 -.  6% '($%>&6&$

$5&D C$ $/"1*+?*' " /0":380.% -* $%$95&'("@7 5/"9"2':-"@7 9$-;<%"%&$7 5/>U'% &6%

1'$->03.:6 &.% 20$--4% $%$00>36:67 ($' &" $/$'&"@-*%" C*&'(> @U"7 $%$00>36:67

(RPSH$/) /"5 1+%*&$' $/> &"% ($&$:(*5$:&D.

V C*&'(D */+10$:6 &67 20$--D7 $%$(5(9"3"0+$7 :&" RPSH$/ C$ &*(-60'4%*&$' *3>:"%

9$-;<%*&$' 5/>U6 :&"57 5/"9"2':-"@7. E*0'C40'" $:3$9*+$7 .7 /0"7 &6% */<0(*'$

NPSH C*.0*+&$' $/$0$+&6&" 2'$ 9>2"57 $:3$9*+$7.  " $/$'&"@-*%" C*&'(> @U"7

$%$00>36:67 (RPSH$/) &.% $%&9'4% C$ /0"(@/&*' $/> */+:6-$ 1'$20<--$&$ &"5

($&$:(*5$:&D ($' :* (<C* /*0+/&.:6 C$ *+%$' RPSH$/>0.

V ($&$:(*5D &.% $%&9'4% ($' 6 *(9"2D &"57 C$ 2+%*' ($&< &8&"'" &0>/" 4:&* %$

*/'&52=<%*&$' '($%"/"'6&'(>7 ;$C->7 $/>1":67 5/> &6% $/$'&"@-*%6 /$0"=D ($' &"

$%&+:&"'=" -$%"-*&0'(>, /$0"5:'<N"%&$7 $/$'&"@-*%" NPSH -'(0>&*0" $/> &"

1'$&'C8-*%".

V *%*02*'$(D $/>1":6 &.% $%&96&'(4% :52(0"&6-<&.% /"5 /0":1'"0+N*&$' -* &"% ;$C->

$/>1":67 &"5 510$59'("@ &-D-$&"7, &"% ;$C-> $/>1":67 &"5 69*(&0"('%6&D0$ ($' $/>

&"% :5%&*9*:&D ':=@"7 (>9$ &$ $%.&80. -*28C6 :&" :6-*+" /0$2-$&'(D7 9*'&"502+$7), C$

&*(-60'4%*&$'..

V /$0"=D 95-<&.% /"5 3&<%*' :&$ $%&9'o:&<:'$ (*%"@ 8=*' 1'89C*' -8:$ $/> &" 1+(&5"

(*%"@.  +C*&$' :5%*/47 :$% 2*%'(D $/$+&6:6 2'$ &" *9*@C*0" /80$:-$ &.% $%&9'4%

-*&<22':67 /"5 $%$00"3"@% $/> &'7 1*?$-*%87 (*%"@ %$ *+%$' :* (<C* /*0+/&.:6

-*2$9@&*0" D +:" -* &6 -82':&6 1'<-*&0" :&*0*"@ /"5 -/"0*+ %$ 1'89C*' $/> &" :@:&6-$

30*<&'" (*%"@ - $2.2>7 $%$00>36:67 - ;$9;+1$ (*%"@ - $2.2"+ (*%"@.

P' $%&9+*7 ($&<C9'U67 /"5 1'$('%"@% ($' 9@-$&$ $/> &" ;$05&'(> :@:&6-$, C$ 8="5%

*9<=':&" /80$:-$ 75 =9:&. 4:&* $5&87 %$ 9*'&"502"@% $/0";96-<&':&$ ($' :&'7

/*0'/&4:*'7 /"5 6 /$0"=D 1'80=*&$' $/> &"% $2.2> /$0<($-U67 &"5 -$:6&D0$.
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P' $%.&80. $/$'&D:*'7 2'$ &" /80$:-$ :&*0*4% ':=@"5% 2'$ :5-;$&'(87 :=*1'<:*'7

510$59'("@ &-D-$&"7 &.% $%&9'4% (-"%"(<%$9*7 D $%"'(&"@ &@/"5 /&*0.&87). T*

/*0+/&.:6 -6 :5-;$&'(4% :=*1'<:*.%, >/"5 6 1'<&$?6 ($' 6 -"03"9"2+$ &67 /&*0.&D7 -*

$5&"($C$0'N>-*%$ /&*0@2'$ */'&08/*' &6 1'89*5:6 -$(0>X%.% :&*0*4% :.-<&.%, C$

2+%"5% 1*(&87 1'$3"0"/"'D:*'7, *3>:"% /0":("-':C"@% /0.&>("99$ 1"('-4%, ;*;$'4:*'7

$/> $0->1'"57 3"0*+7, *225D:*'7 $/> &"% ($&$:(*5$:&D /"5 %$ $/"1*'(%@"5% >&' 6

-'(0>&*06 '($%>&6&$ /*0<:-$&"7 $%&':&$C-+N*&$' $/> &$ '1'$+&*0$ 9*'&"502'(<

=$0$(&60':&'(< &67 $%&9+$7 &$ "/"+$ &6% ($C':&"@% ($&<99696 2'$ &6% *3$0-"2D.

P' $%&9+*7 (<C* "-<1$7 C$ *+%$' /$%"-"'>&5/*7 -*&$?@ &"57. V 1'$->03.:6 ($' 9*+$%:6

&.% */'3$%*'4% /"5 1'$008"%&$' $/> &" 0*5:&> C$ 2+%*' ($&< &0>/" /"5 %$ $/"3*@2"%&$'

$/>&"-*7 $99$287 1'$&"-D7 ($' 1'*@C5%:67 2'$ %$ *?$:3$9+N*&$' :5%*=D7 ($' :&$C*0D 0"D

=.0+7 3$'%>-*%$ :/69$+.:67, 510$59'(4% (0"@:*.% D :";$04% &0';4%.

 " *02":&<:'" ($&$:(*5D7 &.% $%&96&'(4% :52(0"&6-<&.% C$ 1'$C8&*' /':&"/"'6&'(>

1'$:3<9':67 /"'>&6&$7 ISO D ':"1@%$-" $%&+:&"'="5 1'*C%47 $%$2%.0':-8%"5

"02$%':-"@ /':&"/"+6:67 2'$ &6 1'$1'($:+$ /$0$2.2D7 ($' *982="5, &" "/"+" ($' C$

/08/*' %$ ($&$&*C*+.

T&"% :5998(&6 &.% $%&9'4% ($&<C9'U67 C$ &"/"C*&6C*+ -$%>-*&0" 1'$30<2-$&"7

($&<9969" 2'$ 9@-$&$, >/.7 /*0'20<3*&$' :&6% $%&+:&"'=6  *=%'(D E0"1'$20$3D.  "

-$%>-*&0" C$ :5%"1*@*&$' $/> 1'(9*+1$ $/"->%.:67.

2 . 4 ?@ A BPI 7JEA HSU? A I

P' $%&9+*7 /0";98/"%&$' ($&$(>053"5 352"(*%&0'("@ 5/";05=+"5 &@/"5, &"/"C*&6-8%*7

:* ?60> C<9$-". a$ /08/*' %$ *+%$' ($&<9969*7 2'$ &$ $%&9"@-*%$ 9@-$&$ ($' 2'$ :5%*=D

9*'&"502+$ (8000 40*7/8&"7) -* /9D0*7 3"0&+", =.0+7 C>05;" ($' 5/*0C*0-<%:*'7,

:5%&60"@-*%*7 ->%" -* ($%"%'(D :5%&D06:6.

H =$0$(&60':&'(D ($-/@96 /$0"=D7 - -$%"-*&0'("@ @U"57 /08/*' %$ *+%$' $/>95&$

:&$C*0D :&" /*1+" 9*'&"502+$7 &67 /$0"=D7 /"5 N6&*+&$'. P' $%&9+*7 1*% /08/*' %$ 8="5%
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($-+$ (0+:'-6 &$=@&6&$ :&" /*1+" 9*'&"502+$7. P' ($-/&'(87 ($' :&0*/&'(87 (0+:'-*7

&$=@&6&*7 /08/*' %$ *+%$' &"59<=':&"% 30% 1'$3"0*&'(87 $/> &6% &$=@&6&$ :5%*="@7

9*'&"502+$7.

f'$ 9>2"57 $:3$9*+$7, 6 $%&9+$ C$ /08/*', $%*?<0&6&$ $/> &"% :=*1'$:-> &"5 520"@

C$9<-"5, %$ 8=*' &6 15%$&>&6&$ %$ -/"0*+ %$ *(('%*+ &"59<=':&"% 18($ (10) 3"087 -8:$

:* =0"%'(> 1'<:&6-$ -+$7 40$7.

V $%&9+$ C$ /08/*' %$ *+%$' "-"$?"%'(< :5N*52-8%6 -* ($&$(>053" 69*(&0'(> ('%6&D0$,

'($%> %$ 9*'&"502*+ :* 1+(&5" /$0"=D7 &<:67 400 Volt, 3 3<:*.% ($' :5=%>&6&$7 50 Hz.

V $%&9+$ C$ *+%$' *?"/9':-8%6 -* 5/";0@='" ($941'", -D("57 &"59<=':&"% 18($ (10)

-8&0.%.  $ &*=%'(< =$0$(&60':&'(< &"5 5/";05=+"5 ($9.1+"5 ':=@"7 C$ *+%$' :@-3.%$

-* &"57 1'*C%*+7 ($%"%':-"@7 IEC.

3 . 0EHEUB?^S HTI 7@HW ]EI

 $ (@0'$ *?$0&D-$&$ &67 $%&9+$7 C$ *+%$' $/> 2(0+N" =5&":+160" (grey cast iron),

/0"1'$20$34% ASTM A48 CLASS 35B D BS1452 GRADE 260 D DIN1691 GG25, -* 9*+*7

*/'3<%*'*7, *9*@C*0*7 $/> 35:$9+1*7 D <99*7 $%.-$9+*7. g9$ &$ *(&*C*'-8%$ /$?'-<1'$,

;+1*7 ($' 0"189*7 C$ *+%$' $/> $%"?*+1.&" =<95;$ /0"1'$20$34% AISI304 D DIN 17440 D

($9@&*067 /"'>&6&$7. g9*7 "' -*&$99'(87 */'3<%*'*7 /"5 80="%&$' :* */$3D -* &"

$%&9"@-*%" 520> ($' 1*% *+%$' $/> $%"?*+1.&" =<95;$ D "0*+=$9(", C$ /08/*' %$

/0":&$&*@"%&$' -* *'1'(D */"?*'(D /0":&$&*5&'(D ;$3D

[0+:'-*7 -*&$99'(87 */'3<%*'*7, >/"5 $/$'&*+&$' 51$&":&*2$%>&6&$, C$ *+%$' -6=$%'(<

($&*02$:-8%*7 ($' :5%$0-"9"26-8%*7 -* :&*2$%"/"'6&'("@7 1$(&59+"57 $/> Nitrile

rubber D Viton. V :5%$0-"2D &"57 C$ */'&52=<%*&$' -* *9*2=>-*%6 */$3D ($' :5-/+*:6

&.% :&*2$%"/"'6&'(4% 1$(&59+.%, ($' :&'7 &8::*0'7 /9*5087 &"5 $@9$(< &"57, =.0+7 %$

$/$'&*+&$' *'1'(D 0"/D :&D0'?67 :&"57 ("=9+*7 /"5 $:3$9+N"5% &6 :5%$0-"2D.

P0C"2.%'(D7 1'$&"-D7 39<%&N*7, /"5 $/$'&"@% *'1'(D 0"/D :&08U67, D :&*2$%"/"'6&'(87

"5:+*7 1*% C$ 2+%"%&$' $/"1*(&87.
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4 . *aUHTXE caV?[I

A% 6 $%&9+$ C$ 9*'&"502*+ :5%*=47 ($95--8%6 *?’ "9"(9D0"5 $/> &6% :&<C-6 95-<&.%,

$(>-6 ($' :&6% =$-69>&*06 :&<C-6 &"5 $%&9'":&$:+"5, " ('%6&D0$7 C$ U@=*&$' $/> &"

/*0';<99"% 0*5:&>. E0"(*'-8%"5 2'$ $%&9+$ ?60D7 *2($&<:&$:67 D 2'$ $%&9+$ 520D7

*2($&<:&$:67 /"5 9*'&"502*+ /*0'"1'(< *(&>7 520"@ (:&6% =$-69>&*06 :&<C-6 "

('%6&D0$7 D -80"7 &"5 $/"($9@/&*&$'), 6 U@?6 &"5 ('%6&D0$ C$ /08/*' %$ 2+%*&$' -* 8%$

:@:&6-$ *%*02D7 U@?67, /"5 C$ /*0'9$-;<%*' *0-6&'(< (9*':&> ($' $%*?<0&6&" (@(9.-$

-$%1@$ U@?67 -* 520> -+2-$ %*0"@-295(>967 D <99" ($&<9969" U5(&'(> -8:", /&*0.&D

$%$(5(9"3"0+$7 &"5 U5(&'("@ ($' *%$99<(&6 C*0->&6&$7 /"5 C$ U@=*&$' $/> &"

$%&9"@-*%" 520>. G%$99$(&'(< " ('%6&D0$7 C$ ;0+:(*&$' :* C<9$-" /960.-8%" -* *'1'(>

'$&0'(> U5(&'(> 9<1' (medical white oil) &" "/"+" C$ (5(9"3"0*+ :* (9*':&> (@(9.-$ /"5

C$ /*0'9$-;<%*' *%$99<(&6. T* $%&9+*7 -* -82*C"7 -*2$9@&*0" $/> DN 80, 6

$%$(5(9"3"0+$ &"5 U5(&'("@ 9$1'"@ C$ *+%$' *?$%$2($:-8%6.

T* (<C* /*0+/&.:6 &" :@:&6-$ U@?67 C$ /08/*' %$ */$0(*+ 2'$ :5%*=D 9*'&"502+$ &67

$%&9+$7 :* /*0';<99"%&$ =40" C*0-"(0$:+$7 -8=0' 40°C. T@:&6-$ -* ='&4%'" U@?67 :&"

"/"+" C$ $%$(5(9"3"0*+ &" $%&9"@-*%" 9@-$, .7 U5(&'(> -8:"%, 1*% C$ 2+%*&$' $/"1*(&>.

5 . * H^JALQW ]JHTI ? AUYNL^ BEW[N]L^

P :=*1'$:->7 &"5 :&5/'"C9+/&6 *':>1"5 ($9.1+"5 C$ /08/*' %$ *?$:3$9+N*'

51$&":&*2$%>&6&$ =.0+7 %$ =0*'<N*&$' *'1'(D :@:3'?6 -* :52(*(0'-8%6 0"/D :&08U*.7. V

*+:"1"7 &"5 ($9.1+"5 C$ $/"&*9*+&$' $/> 8%$ (59'%10'(> *9$:&'(> 1$(&@9'", /9$':'.-8%"

$/> 0"189*7.

g9$ -$N+ C$ *+%$' :5%$0-"9"26-8%$ -* $/>95&6 $(0+;*'$ .7 /0"7 &6% *?.&*0'(D 1'<-*&0"

&"5 ($9.1+"5 ($' &6% *:.&*0'(D 1'<-*&0" &67 *':>1"5.
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6 . 0A @THSKEI

($) [$%"%':-"+ - E0"1'$20$387

[<C* 59'(>, *02$:+$ ($' 1"('-87 /08/*' %$ $("9"5C"@% 1'*C%47 $%$2%.0':-8%*7

/0"1'$20$387 ($', ($&< /0"&+-6:6 :

·  '7 G50./$X(87 ($' GC%'(87 E0"1'$20$387 GR, GR GOP 

·  '7 f*0-$%'(87 E0"1'$20$387 DIN, VDE

·  '7 A-*0'(<%'(*7 E0"1'$20$387 RGbA, A.].G.G., A.S.A, BS

·  '7 F'*C%*+7 /0"1'$20$387 I.S.O.

(;)  @/"7 ('%6&D0$

P ('%6&D0$7 &67 $%&9+$7 C$ *+%$' */$2.2'(>7, &@/"5 ;0$=5(5(9.-8%"5 10"-8$,

&"/"C*&6-8%"7 -8:$ :* (8953"7 (/*0+;96-$), " C<9$-"7 &"5 "/"+"5 C$ *+%$'

51$&":&*2D7.  $ &59+2-$&$ &"5 :&<&"0$ C$ *+%$' -"%.-8%$ (($&<996967 (9<:67),

$%C*(&'(< :&6% 520$:+$ ($' :* C*0-"(0$:+*7 -8=0' 150jC. P :&<&"0$7 C$ 8=*' «U*($:&*+»

-* 06&+%6, /0":1+1"%&$7 5U69>&*06 ->%.:6, -* /"9@ -'(0>&*0" (+%15%" 16-'"502+$7

35:$9+1.% $80$. P :&<&"0$7 C$ *+%$' &"/"C*&6-8%"7 :&" C<9$-" &"5 (*9@3"57, $3"@,

/0"62"5-8%.7, &" /*0+;96-$ 8=*' C*0-$%C*+ (:5%$0-"2D :@:3'2?67). P ('%6&D0$7 C$

*+%$' :=*1'$:-8%"7 2'$ :5%*=D 9*'&"502+$ <%&96:67 0*5:&4% C*0-"(0$:+$7 -8=0' 40jC.

a$ 1'$C8&*' C*0-'("@7 1'$(>/&*7 05C-':-8%"57 %$ $%"+2"5% :&"57 140jC ($' %$ (9*+%"5%

:&"57 70jC, C$ *+%$' 1* &"/"C*&6-8%"' -8:$ :&$ &59+2-$&$ &.% $2.24% &"5 :&<&"0$,

4:&* %$ *982="5% &6 C*0-"(0$:+$ (<C* 3<:67 &"5 &59+2-$&"7. P C<9$-"7 :@%1*:67 C$

/*0'8=*' &"% &*0-$&'(> /+%$($ ($' C$ *+%$' *0-6&'(< $/"-"%.-8%"7 $/> &"% ('%6&D0$ -*

8%$ *9$:&"-*087 P-ring.

P ('%6&D0$7 ($' 6 $%&9+$ C$ *+%$' :=*1'$:-8%"' ($' :5%$0-"9"26-8%"' $/> &"% +1'"

($&$:(*5$:&D. P ('%6&D0$7 C$ -/"0*+ %$ 9*'&"502*+ -* 1'$(@-$%:6 &<:*.7 &67 &<?67 &"5

+/- 10%. P ('%6&D0$7 C$ *+%$' :=*1'$:-8%"7 2'$ 9*'&"502+$ :* C*0-"(0$:+$

/*0';<99"%&"7 8.7 40jC ($' :* /'C$%D $@?6:6 C*0-"(0$:+$7 -8=0' 85jC. P /+%$($7 &"5

('%6&D0$ /"5 C$ /$0$1"C*+ C$ /08/*' %$ /*0'9$-;<%*' &'7 *?D7 ($-/@9*7 9*'&"502+$7:
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_"/D7 :&08U*.7, 69*(&0'(D7 8%&$:67, :5%&*9*:&D ':=@"7, ;$C-"@ $/>1":67,

$/"00"3"@-*%67 ':=@"7 ($C47 ($' ':=@"7 :&"% <?"%$.

P ('%6&D0$7 ($' &" ($941'" C$ $%&8="5% :* :5%*=D 5/";0@='$ /$0$-"%D =.0+7 %$ =<%"5%

&6% 51$&":&*2$%>&6&< &"57, :@-3.%$ -* &"% ($%>%$ /0":&$:+$7 IP68. V "%"-$:&'(D

':=@7 &"5 ('%6&D0$ C$ *+%$' $0(*&D 4:&* 6 $%&9+$ %$ -6% 5/*03"0&+N*&$' :* >96 &6%

/*0'"=D &67 ($-/@967 9*'&"502+$7 &67 $%&9+$7.  " ($941'" &0"3"1":+$7 C$ /*0'9$-;<%*'

1@" */$387 1.5mm2 2'$ &"% 89*2=" &.% C*0-'(4% 1'$("/&4% ($' $':C6&D0$ 1'$00"4%.

(2) d$0$(&60':&'(< ('%6&D0.%

P' ('%6&D0*7 C$ *+%$' 2*%'(< &"5 &@/"5 &"5 /*0'20$3"-8%"5 :&$ DIN 42950, DIN 45665,

DIN 42673 ($' VDE 0171 -* ($%"%'(D 0"/D *((+%6:67 -* =$-69> 0*@-$ *((+%6:67.

P ;$C->7 $/>1":67 ($' " :5%&*9*:&D7 ':=@"7  (:5% 3) /08/*' %$ *+%$' >:" &" 15%$&>

-*2$9@&*0$. P :5%&*9*:&D7 ':=@"7 1*% /08/*' "/.:1D/"&* %$ *+%$' =$-69>&*0"7 &"5

0,70 :&" "%"-$:&'(> 3"0&+" &"5 ('%6&D0$. P' ('%6&D0*7 /08/*' %$ *02<N"%&$' ($%"%'(<

$/"1+1"%&$7 :&"% <?"%$ &6% "%"-$:&'(D ':=@, -* $5?"-*+.:6 &67 "%"-$:&'(D7 &<:67 +

-5% &"59<=':&"%.

7 . dNKE@E

g <?"%$7 &67 $%&9+$7/('%6&D0$ C$ *10<N*&$' ;<:*' &"5 ($%>%$ :&$C*0D7 /9.&D7 810$:67

:* &0';*+7 (@9':67, "' "/"+"' C$ 1'$C8&"5% 9+/$%:6 2'$ >96 &6 1'<0(*'$ &67 N.D7 &"57.  "

<%. 810$%" C$ *+%$' 8%$7 8%:3$'0"7 &0';8$7 $/9D7 :*'0<7 ;$C'<7 $59<(.:67.  " (<&.

810$%" C$ *+%$' 8%$7 8%:3$'0"7 &0';8$7 2'$ &6% $%&':&<C-':6 $?"%'(4% ($' $(&'%'(4%

15%<-*.%.

8 . =TRE@ABS UH?GE@LJL]TUT

[<C* $%&9+$ C$ *+%$' *3"1'$:-8%6 -* 8%$ *% :*'0< -6=$%'(> :@:&6-$ :&*2$%>&6&$7

<?"%$, $/"&*9"@-*%" $/> 1@" $%*?<0&6&$ :52(0"&D-$&$ :&5/'"C9'/&4%.
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P (<&. /0.&*@.% -6=$%'(>7 :&5/'"C9+/&67, -*&$?@ &"5 :$9+2($0"5 &67 $%&9+$7 ($' &"5

C$9<-"5 */'C*406:67, C$ /*0'8=*' 8%$ :&$&'(> ($' 8%$% /*0':&0*3>-*%" 1$(&@9'" $/>

$%&'"?*'1.&'(> ($0;+1'".

P <%. 1*5&*0*@.% -6=$%'(>7 :&5/'"C9+/&67, &"/"C*&6-8%"7 -*&$?@ &"5 C$9<-"5

*/'C*406:67 ($' &"5 /*0';9D-$&"7 &"5 ('%6&D0$, C$ /*0'8=*' 8%$ :&$&'(> ($' 8%$%

/*0':&0*3>-*%" 1$(&@9'" $/> $%&'"?*'1.&'(> ($0;+1'". V */$3D &.% 9*'$:-8%.%

*/'3$%*'4% :* (<C* :6-*+" :&*2$%>&6&$7 C$ */'&52=<%*&$' -* 1'(> &"5 :@:&6-$

*9$&60+.%. P' :&5/'"C9+/&*7 1*% C$ $/$'&"@% :5%&D06:6 ($' 0@C-':6, "@&* 6 '($%>&6&$

:&*2$%"/"+6:67 C$ *?$0&<&$' $/> &6 1'*@C5%:6 /*0':&0"3D7 &"5 <?"%$.

G/'&08/*&$' ($' 6 /0":3"0< :5:&D-$&"7 (9*':&"@, -6=$%'("@ :@:&6-$ :&*2$%"/"+6:67

<?"%$, /"5 C$ $/"&*9*+ 8%$ *%'$+" -/9>( ($' C$ /*0'9$-;<%*' 1'$&*&$2-8%"57 *% :*'0<,

*2(';.&':-8%"57 :* $%"?*+1.&" /0":&$&*5&'(> (';4&'", &"57 1@" -6=$%'("@7

:&5/'"C9+/&*7

k99*7 -8C"1"' :&*2$%"/"+6:67 (169$1D =.0+7 2 -6=$%'("@7 :&5/'"C9+/&*7) 1*% C$

C*.0"@%&$' ':"1@%$-*7 ($' 1*% C$ 2+%"%&$' $/"1*(&87.

9 . eVL@EI E@HW ]EI

P <?"%$7 &67 $%&9+$7 ($' &"5 ('%6&D0$ C$ *+%$' *%'$+"7. T@%1*:-"' 1*% C$ 2+%"%&$'

$/"1*(&"+.  " 59'(> &"5 <?"%$ C$ *+%$' $%"?*+1.&"7 =<95;$7 $?>%.% ($' 1*% C$ 80=*&$'

:* */$3D -* &" $%&9"@-*%" 520> (/9D0.7 :&*2$%"/"'6-8%"7). a$ *+%$' 1*

N52":&$C-':-8%"7 ($&< ISO 1940 D $%4&*0".

1 0 . :H?K[HS

V /&*0.&D C$ *+%$' $/> =5&":+160" Cast iron ($&< DIN, 510"15%$-'(< N52":&$C-':-8%6,

$%"'(&"@ D 6-'$%"'(&"@ &@/"5, -"%"(<%$96 D "9'2"(<%$96 ($%<9"2$ -* &6% */'9"2D &"5
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:5:&D-$&"7), $%*-/>1':&67 0"D7 (=.0+7 *-30<?*'7) =.0+7 "?*+*7 :&0"387.  $ /&*0@2'$ C$

/08/*' %$ 8="5% 5/":&*+ */'3$%*'$(D ;$3D 2'$ -*2$9@&*06 $%&"=D :&6 3C"0<. V

/&*0.&D C$ -/"0*+ %$ =06:'-"/"'*+&$' 2'$ &6% <%&96:6 5204% /"5 /*0'8="5% :&*0*<

$/>;96&$, '%416 59'(<, /5(%D 9<:/6 ($' <99*7 @9*7 /"5 /*0'8="%&$' :* :5%DC6

$(<C$0&$ %*0< (9@-$&$).

1 1 . *EW ] GBEKLI E@HW ]EI  (0LRW ]EI )

 " /*0+;96-$ C$ $/"&*9*+&$' $/> 8%$ ->%" &*-<='" $/> 2(0+N" =5&":+160" (ASTM A-48

CLASS 35B) D *9$&&> =5&":+160", -6 "-"(*%&0'("@ &@/"5 -* 1'>1"57 (/*0<:-$&$) 9*+$ ($'

$0(*&< -*2<9$ 4:&* %$ /*0%"@% :&*0*<.

1 2 . :KLUHEU]E

g9"' "' ('%6&D0*7 C$ 8="5%:

· G%:.-$&.-8%"57 C*0-'("@7 1'$(>/&*7 :&" &@9'2-$ (<C* 3<:67, :5%1*1*-8%"57 :*

:*'0<. P' C*0-'("+ 1'$(>/&*7 C$ $%"+2"5% :&"57 140°C.

· A':C6&D0$ 2'$ &6% $%+=%*5:6 520$:+$7 :&" C<9$-" */'C*406:67.

1 3 . (NTGL ] E@PWB^UTI

A% &"/"C*&6C"@% :* 520> C<9$-", 6 $%89(5:D &.% $%&9'4% C$ 2+%*&$' -8:. "1624% $/>

$%"?*+1.&" =<95;$. T&6% ;<:6 &.% "1624% C$ *2($&$:&$C*+ &$=5:@%1*:-"7 &@/"5

pedestal.

16



 "&,.02 :5(+.745792 23

$:(_5$&.(. 7,7+"$ 25"* <$=7 ;,

f'$ &6% $%<1*5:6 &.% 95-<&.% &"5 $%&9'":&$:+"5 ;$0@&6&$7, C$ &"/"C*&6C"@% :* (<C*

C<9$-" <%&96:67 15" $%$1*5&D0*7, -* &$ /$0$(<&. &*=%'(< =$0$(&60':&'(<:

V /0"/89$ $%<1*5:67 ($' " ('%6&D0$7 C$ $/"&*9"@% 8%$ *%'$+" :52(0>&6-$ :* "0'N>%&'$

1'<&$?6 */+ ("'%"@ <?"%$ -* &6% /0"/89$ $/,*5C*+$7 :5%1*1*-8%6 :&"% <?"%$ &"5

69*(&0"('%6&D0$, " "/"+"7 C$ *+%$' $/"9@&.7 :&*2$%>7 (]_ 68).

V /0"/89$ C$ *+%$' *'1'("@ :=*1'$:-"@, 4:&* %$ */'&52=<%*' ':=50D $%<1*5:6 &"5 520"@,

=.0+7 $%$&$0$=D. G/+:67 C$ $/"(9*+*&$' /*0'&@9'?6 -$(0'4% $%&'(*'-8%.% *<% ;0*C"@%

*%&>7 &"5 520"@.

 " (8953"7 &"5 :52(0"&D-$&"7 ($' 6 /0"/89$ C$ *+%$' $/> $%"?*+1.&" =5&":+160" AISI

316L

P =40"7 -*&$?@ /0"/89$7 ($' ('%6&D0$ C$ :&*2$%"/"'*+&$' "/.:1D/"&* $/> 1@"

-6=$%'("@7 :&5/'"C9+/&*7, /"5 9'/$+%"%&$' ($' U@="%&$' $/> /":>&6&$ 9$1'"@, C$

*02<N"%&$' 1* $%*?<0&6&$. P *?.&*0'(>7 :&5/'"C9+/&67 C$ *+%$' -"%"@ 1$(&59+"5 ($' "

*:.&*0'(>7 /0"7 &"% ('%6&D0$ C$ *+%$' 1'/9"@ 1$(&59+"5. T* /*0+/&.:6 3C"0<7 &"5 *%>7

:&5/'"C9+/&6, C$ /0":&$&*@*&$' " ('%6&D0$7 $/> &"% <99" 8.7 &6% $%&'($&<:&$:6 &"5.

P' 8%:3$'0"' &0';*+7 :&"57 "/"+"57 :&60+N*&$' ($' /*0':&083*&$' " <?"%$7 &"5

:52(0"&D-$&"7, C$ *+%$' *9$'"9+/$%&"' ($' */$0(47 20$:$0':-8%"'.

 " :52(0>&6-$ C$ U@=*&$' $/> &" 520> /"5 &" /*0';<99*'. P <?"%$7 C$ *+%$'

($&$:(*5$:-8%"7 $/> $%"?*+1.&" =<95;$.
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P ('%6&D0$7 C$ *+%$' "0'N>%&'"7 &0'3$:'(>7, $:@2=0"%"7, */$2.2'(>7 -* ;0$=5(5(9.-8%"

10"-8$, ':=@"7 &"59<=':&"% 0,75 KW, &<:*.7 9*'&"502+$7 400 V, -* $%"=D + 5 %, 50 Hz,

1450 R.P.M. P ('%6&D0$7 C$ *+%$' *0-6&'(< (9*':-8%"7, C$ 380*' 1* *%:.-$&.-8%*7 &0*'7

C*0-'(87 */$387 2'$ $5&>-$&6 1'$("/D &67 9*'&"502+$7 &"5, 9>2. 5/*0C80-$%:67.

 $ ($941'$ &0"3"1":+$7 &"5 ('%6&D0$, C$ *+%$' /0":$0-":-8%$ :&"% ('%6&D0$,

$/,*5C*+$7 $/> &6% ($&$:(*5<:&0'$ *&$'0+$.

O>2. &"5 ;<C"57 &"/"C*&D:*.7 &"5 ($' &.% (0$1$:-4% /"5 -/"0*+ %$ 16-'"5026C"@%

($&< &6% 9*'&"502+$ &"5 $%$1*5&D0$, &" :52(0>&6-$ C$ *2($&$:&$C*+ :* *'1'(D :&$C*0D

$%"?*+1.&6 ;<:6 :&*0*4:*.7 - $%$0&D:*.7, &@/"5 295:'80$7, $/"&*9"@-*%6 $/> 15"

$%"?*+1.&*7 /$0<9969*7 0<;1"57 D -+$ 1"(> &*&0$2.%'(D7 1'$&"-D7 -* &$ $%<9"2$

*?$0&D-$&$.  " :@:&6-$ $%$0&D:*.7 "/.:1D/"&* C$ /08/*' %$ :&*0*.C*+ :&"% /5C-8%$

($' :&" <%. -80"7 &"5 520"@ C$9<-"5.

f'$ &6% $%89(5:6 &"5 $%$1*5&D0$ $/> &"% 520> C<9$-" &"/"C*&D:*.7, 2'$ :5%&D06:6 ($'

*/'C*406:6, 1*% C$ =0*'<N*&$' *+:"1"7 /0":./'("@ :&"% 520> C<9$-".

 " *02":&<:'" ($&$:(*5D7 &.% $%$1*5&D0.% C$ 1'$C8&*' /':&"/"'6&'(> 1'$:3<9':67

/"'>&6&$7 ISO D ':"1@%$-" $%&+:&"'="5 1'*C%47 $%$2%.0':-8%"5 "02$%':-"@

/':&"/"+6:67 2'$ &6 1'$1'($:+$ /$0$2.2D7 ($' *982="5, &" "/"+" ($' C$ /08/*' %$

($&$&*C*+.
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 "&,.02 :5(+.745792 24

"00",;*2 707f75 ;, 7, <.(* 7*.($

T&$ $%&9'":&<:'$ (*%"@ /$0+:&$&$' 6 $%<2(6 $/"-<(05%:67 &.% :&0$22'1+.% &"5

;'>3'9&0"5 *(&>7 $/> &'7 &5="@:*7 1'$00"87 &.% :.96%4:*.% D ($' &"5 :5:&D-$&"7

*((8%.:67 &.% 1*?$-*%4%.

V $/"-<(05%:6 &.% $($C<0&.% C$ 2+%*' -* *2($&<:&$:6 ;$9;+1$7 (*%"@ /"5 C$

$%$00"3< $/> 30*<&'" :52(8%&0.:67 1'$00"4% :&"% 5/>2*'" =40", ($' C$ "162*+ &$

$(<C$0&$ /0"7 &6 1*?$-*%D (*%"@. T&" 30*<&'" $5&> -/"0"@% %$ "162"@%&$' ($' &$

:&0$22+:-$&$ &"5 ;'"3+9&0"5. T&6% /*0+/&.:6 $5&D >-.7 C$ 5/<0=*' :&"% $2.2> &.%

:&0$22':-<&.% ($&<9969" *9*2=>-*%" :'34%' 2'$ &6% $/"352D 1'<=5:67 ":-4% :&"%

5/>2*'" =40".

G%$99$(&'(< (2'$ &$ :&0$22+:-$&$ &"5 ;'>3'9&0"5) C$ *2($&$:&$C*+ :&"% /*0';<99"%&$

=40" &"5 $%&9'":&$:+"5 30*<&'" -* ;$9;+1$ (*%"@ /$0>-"'" -* $5&< &"5 1'(&@"5, >/"5

($' C$ 2+%*&$' 6 $/"00"D &.% :&0$22':-<&.% &"5 ;'>3'9&0"5 ($' &.% &5=>% $($C<0&.%

&"5 ':"2*+"5 &"5 $%&9'":&$:+"5 ($' $("9"@C.7 6 $%$00>36:D &"57 /0"7 &6 1*?$-*%D

(*%"@.

G+%$' 1*(&D */+:67 9@:6 -* *2($&<:&$:6 :&" 30*<&'" :52(8%&0.:67 1'$00"4% &"5

5/"2*+"5, 5/";0@='"5 $%&96&'("@ :52(0"&D-$&"7 $($C<0&.% &" "/"+" C$ ($&$C9+;*' /0"7

&" 30*<&'" (*%"@ &"5 /*0';<99"%&"7 =40"5.
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 "&,.02 :5(+.745792 25

7, <."* 0",($ 07. +.0 $( 7"57

1 . 4 ?@ A BD *HL A R? ]E

T&$ $%&9'":&<:'$ (*%"@ &"/"C*&"@%&$' $%&9+*7 (*%"@ "' "/"+*7 $%$00"34%&$7 &"% $80$

-8:$ $/> &" 1+(&5", */';<99"5% &6% $/$'&"@-*%6 5/"/+*:6.

 " 1+(&5" $%$00>36:67 &.% $%&9'4% (*%"@ ?*('%<*' $/> &'7 1*?$-*%87 (*%"@, ($'

"1*@"%&$7 */+&"'=$ :&" $%&9'":&<:'", ($&$9D2*' :&"57 (9<1"57 *':$2.2D7 :* (<C* $%&9+$.

F'(9*+1*7 &"/"C*&6-8%*7 :* ($&<9969$ :6-*+$, */'&08/"5% &6% $/"->%.:6 (<C*

1*?$-*%D7 D $%&9+$7. E0'% &6% *+:"1" (<C* $%&9+$7 &"/"C*&*+&$' :@:&6-$ $/"->%.:67 ($'

;$9;+1$ $%&*/':&0"3D7 ($%*?$0&D&.7 *<% 5/<0=*' *%:.-$&.-8%6 ;$9;+1$ $%&*/':&0"3D7

:&6% $%&9+$).

A/> &$ :&>-'$ *?$2.2D7 &.% $%&9'4%, " $80$7 :52(*%&04%*&$' :&'7 :.96%4:*'7

/0":$2.2D7 /0"7 &" ;'>3'9&0", >/"5 53+:&$&$' $/>:-6:6. P' :.96%4:*'7 $5&87 "1*@"5%

*/+&"'=$ *%&>7 &"5 $%&9'":&$:+"5 ($' 5/>2*'$ $/> &" $%&9'":&<:'" -8=0' &" ;'>3'9&0".

 "/"C*&"@%&$' ($' *14 :* ($&<9969$ :6-*+$ :5:&D-$&$ $/"->%.:67 ($' $%&*/':&0"3D7

(*3>:"% $5&87 $/$'&"@%&$').

H 1'$:&$:'"9>26:6 &.% $%&9'4% (*%"@ (*%"@ ($' 6 */'9"2D &"5 /9DC"57 &"57 C$ 2+%*' -*

;<:6 &6 -*C"1"9"2+$ &"5 /0"&@/"5 GOP GR 16932-3. T* (<C* /*0+/&.:6 &" 9*'&"502'(>

:@:&6-$ (1*?$-*%D (*%"@ - $%&9+*7 (*%"@ - $%&9+*7 95-<&.%) C$ 1'$:&$:'"9"26C*+ -* ;<:6

*%'$+" /0>&5/" 9$-;<%"%&$7 5/>U6 &$ 1*1"-8%$ ($' $/"&*98:-$&$ &67 510$59'(D7

-*98&67 &"5 1'(&@"5. G/':6-$+%*&$' >&' $/> &" *@0"7 1'$(@-$%:67 &67 5/"/+*:67 *%&>7

&.% 1*?$-*%4% (*%"@ /"5 C$ =06:'-"/"'6C*+ :&"57 5/"9"2':-"@7 1'$:&$:'"9>26:67

>2("5 1*?$-*%4% ($' 15%$-'(>&6&$7 $%&9'4% (*%"@, C$ */'9*2*+ 6 15:-*%8:&*06 &'-D

($:C*%8:&*0" (*%>) 2'$ &6% *(&89*:6 &.% 510$59'(4% 5/"9"2':-4% &"5 1'(&@"5.
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P' $%&9+*7 (*%"@ C$ *+%$' :* (<C* /*0+/&.:6 '($%87 %$ 1'$=*'0':C"@% &6% /$0"=D $80$

/"5 /0"(@/&*' 2'$ &6 -82':&6 /$0"=D 95-<&.% :* "0+N"%&$ 20*&+$7. a$ 5/<0=*' *3*10*+$

&"59<=':&"% 1 $%&9+$7.

P' $%&9+*7 (*%"@ C$ *(('%"@% -* "-$9> *(('%6&D (Soft Starter) $%*?$0&D&.7 &67 ':=@"7 &"5

('%6&D0$ &"57.

P' $%&9+*7 (*%"@ C$ &"/"C*&6C"@% :* C8:6 U69>&*06 $/> &6 1*?$-*%D, >9*7 1* "'

:.96%4:*'7 $%$00>36:67 C$ 8="5% (9+:6 /0"7 &'7 1*?$-*%87 (*%"@.

2 . +]B H^L E@EKKYOTUTI BEA EJYKKAbTI EPKE

 " 1+(&5" /0":$2.2D7 ($' $/>00'U67 &"5 $%$00"3"@-*%"5 $/> &" 1+(&5" (*%"@ $80$

($/> 1*?$-*%87 (*%"@ -8=0' :&>-'" $/>00'U67 :&6% $&->:3$'0$) C$ *+%$'

($&$:(*5$:-8%" -* :.9D%*7 *+&* $/> :(960> PVC -* ("996&87 :5%18:*'7 D :5%18:*'7

-"@3$7 -* :&*2$%"/"'6&'("@7 1$(&59+"57, *+&* $/> HDPE -* :52("996&87 :5%18:*'7.

G/'&08/*&$' *%$99$(&'(< 6 =0D:6 2$9;$%':-8%.% =$9@;1'%.% :.9D%.% :5%1*"-8%.% -*

:/*+0.-$ D $%"?*+1.&.% =$9@;1'%.% :.9D%.% :52("996&4% D :5%1*"-8%.% -* 39<%&N*7.

 " 1+(&5" 1'$:&$:'"9"2*+&$' 2'$ -82':&6 &$=@&6&$ 0"D7 20 m/s.

3 .  ?R@ ABD &EKEBHTKAUH ABD

P' $%&9+*7 C$ *+%$' *9$'>U5(&*7 D $*0>U5(&*7, "9':C$+%"%&"7 /&*052+"5 (rotary vane).

A5&"@ &"5 &@/"5 "' $%&9+*7 *+%$' :=*1'$:-8%*7 2'$ ;$0'87 ;'"-6=$%'(87 *3$0-"287.

G/'&52=<%"5% 5U69> (*%> ($' -/"0"@% %$ =06:'-"/"'6C"@% 2'$ >96 &6% /*0'"=D

9*'&"502+$7 -*&$?@ &"5 -*2+:&"5 (*%"@ ($' &67 $&-":3$'0'(D7 /+*:67. a$ *+%$' ($&<9969*7

2'$ *3$0-"287 (*%"@ :* 9@-$&$.
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 $ $/$'&"@-*%$ &*=%'(< =$0$(&60':&'(< *+%$':

- G9<=':&6 $/>95&6 /+*:6 $%$00>36:67 300 mbar D -'(0>&*06

- b82':&6 :&<C-6 C"0@;"5 ($&< DIN 45635 D EN ISO 2151: 81 dB(A)

4 . "VLJW AUXYI 7@HW ]EI 0?@La

V (<C* $%&9+$ (*%"@ C$ *+%$' *?"/9':-8%6 -* &$ $(>9"5C$:

- h$9;+1$ *?':"00>/6:67 $*0+.%, 2'$ &6% $/"00>36:6 $*0+.% /"5 /*0'8="5%

510$&-"@7 (:* /*0+/&.:6 *9$'>U5(&67 $%&9+$7)

- F'$(>/&6 :&<C-67 2'$ &"% $5&>-$&" 89*2=" &67 /":>&6&$7 9$1'"@ :&"% 1'$=.0':&D

9$1'"@-%*3*94-$&"7 (:* /*0+/&.:6 *9$'>U5(&67 $%&9+$7)

- Z+9&0" *':>1"5 2'$ &6% /0":&$:+$ &67 $%&9+$7 $/> &6% *+:"1" :&*0*4% ($' 5204%

:.-$&'1+.%

- E'*:>-*&0" -* :/*+0.-$ /"5 &"/"C*&*+&$' :&" <%"'2-$ /9D0.:67 9$1'"@, 2'$ &6%

/$0$("9"@C6:6 &67 9*'&"502+$7 &"5 3+9&0"5

- a*0-'(> /0":&$:+$7 &"5 ('%6&D0$, 2'$ &6% $/"352D 5/*03>0&.:67 &67 $%&9+$7
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 "&,.02 :5(+.745792 26

+"Z7=","* 0",($

1 . 4 ?@ A BD *HL A R? ]E

P' 1*?$-*%87 (*%"@ C$ &"/"C*&6C"@% :* 5/>2*'" =40" *?.&*0'(< &"5 /*0'20<--$&"7 &"5

(&'0+"5 D *%$99$(&'(< *%&>7 &"5 (&'0+"5. T&6% /04&6 /*0+/&.:6 " =40"7 &"/"C8&6:67

($&$:(*5$:-8%"7 :* -"03D :&*2$%"9*(<%67, C$ ($9@/&*&$' $/> *9$30< :50>-*%$ D

$%$(9'%>-*%$ ($9@--$&$.

H 1'$:&$:'"9>26:6 (&"5 >2("5) &.% 1*?$-*%4% (*%"@ C$ 2+%*' 2'$ "0+N"%&$ 20*&+$7 ($'

40*&+$7 C$ 2+%*' -* ;<:6 &6 -*C"1"9"2+$ &"5 /0"&@/"5 GOP GR 16932-3. T* (<C*

/*0+/&.:6 &" 9*'&"502'(> :@:&6-$ (1*?$-*%D (*%"@ - $%&9+*7 (*%"@ - $%&9+*7 95-<&.%) C$

1'$:&$:'"9"26C*+ -* ;<:6 *%'$+" /0>&5/" 9$-;<%"%&$7 5/>U6 &$ 1*1"-8%$ ($'

$/"&*98:-$&$ &67 510$59'(D7 -*98&67 &"5 1'(&@"5.

f'$ 9>2"57 -*+.:67 &67 ($&$%<9.:67 *%802*'$7 &.% $%&9'4% (*%"@, $99< ($' 2'$ /0>:C*&6

*3*10*+$ &"5 :5:&D-$&"7, 6 1'$&'C8-*%6 5/"/+*:6 :&'7 1*?$-*%87 (*%"@ &"5

A%&9'":&$:+"5 [*%"@ C$ 963C*+ :&"57 5/"9"2':-"@7 >=' -*2$9@&*06 $/> 60 kPa(169$1D

$/>95&6 /+*:6 >=' -'(0>&*06 $/> 40 kPa). G/':6-$+%*&$' >&' $/> &" *@0"7 1'$(@-$%:67

&67 5/"/+*:67 *%&>7 &.% 1*?$-*%4% (*%"@ /"5 C$ =06:'-"/"'6C*+ :&"57 5/"9"2':-"@7

1'$:&$:'"9>26:67 >2("5 1*?$-*%4% ($' 15%$-'(>&6&$7 $%&9'4% (*%"@, C$ */'9*2*+ 6

15:-*%8:&*06 &'-D ($:C*%8:&*0" (*%>) 2'$ &6% *(&89*:6 &.% 510$59'(4% 5/"9"2':-4%

&"5 1'(&@"5.

P' 1*?$-*%87 (*%"@ C$ *+%$' '($%87 %$ 1'$=*'0':&"@% &6% /$0"=D &.% $%&9'4% (*%"@ ($'

&.% $%&9'4% 95-<&.%. T* (<C* /*0+/&.:6 – ($' 2'$ 9>2"57 :5%&D06:67 – "' 1*?$-*%87 C$

*+%$' &"59<=':&"% 2, -* :5%"9'(> >2(" -*2$9@&*0" D +:" $/> &"% *9<=':&" /"5 /0"(@/&*'

$/> &"57 5/"9"2':-"@7 &"5 1'$2.%'N"-8%"5 -* ;<:6 ($' &6% */'9*2*+:$ 15%$-'(>&6&$ &.%

$%&9'4% (*%"@, $99< &"59<=':&"% 10 m3 :5%"9'(<.
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2 .  ?R@ ABD &EKEBHTKAUH ABD

V ($&$:(*5D &.% 1*?$-*%4% C$ 2+%*' :52("996&D $/> *9<:-$&$ =<95;$ ($&$:(*54%.  "

(@0'" :4-$ C$ *+%$' (59'%10'(>, &$ 1* ($9@--$&$ *99*'U"*'1D *%1*'(&'("@ &@/"5

Kloepper.

V (<C* 1*?$-*%D C$ 8=*' &"59<=':&"% -+$ $%C0./"C50+1$ */+:(*U67, ($C$0D7 1'$-8&0"5

&"59<=':&"% 0,6m. a$ 380*' */+:67 :&>-'$ 39$%&N.&D7 :@%1*:67 &.% $2.24%

/0":$2.2D7, &.% $2.24% $/$2.2D7, &.% -*&06&'(4% "02<%.% (*%"@, &.% $':C6&D0.%

:&<C-67 ($C47 ($' :&>-'" *((8%.:67 :&" =$-69>&*0" :6-*+". G/'/98"% C$ 5/<0="5%

*9<:-$&$ $%<0&6:67 ($5&'<), ($&<9969$ :* /9DC"7 ($' $%&"=D, 2'$ &6% /0>:1*:6 :*

$%5U.&'(> -6=<%6-$.

P 5/"9"2':->7 &67 $%&"=D7 &.% 1*?$-*%4% C$ 2+%*' .7 1"=*+$ (*%"@, -* -82':&"

$%$-*%>-*%" (*%> &"59<=':&"% 90kPa :* C*0-"(0$:+$ 9*'&"502+$7 50oC -* ;<:6 &"57

($%"%':-"@7 AD Merkblaetter D "/"'"%1D/"&* <99" 1'*C%47 $/"1*(&> ($%"%':->. a$

*9*2=C*+ -* &"57 +1'"57 ($%"%':-"@7 ($' 6 $%&"=D &.% 1'$-"034:*.% &.% :&"-+.% ($' &.%

:6-*+.% */$3D7 -* &6% ;<:6 :&D0'?67, 1'>&' $5&87 *+%$' C8:*'7 $%</&5?67 &"/'(4%

5/*0&<:*.%.  $ 1"=*+$ C$ 5/"9"2':C"@% ($' 2'$ *:.&*0'(D /+*:6 200kPa.

G9<=':&" $/"1*(&> /<="7 &"5 (59'%10'("@ &"'=4-$&"7 &.% 1*?$-*%4% C$ *+%$' 9mm.

b*&< &6% "9"(9D0.:6 &67 ($&$:(*5D7 ($' "/.:1D/"&* -*&< &" /80$7 >9.% &.%

:52("99D:*.%, C$ $("9"5CD:*' 6 $%&'1'$;0.&'(D /0":&$:+$ &.% 1*?$-*%4% *:.&*0'(<

($' *?.&*0'(<. V $%&'1'$;0.&'(D /0":&$:+$ C$ /*0'9$-;<%*':

GTK G_][A: -'$ (1) */+:&0.:6 ;$3D7 -* */"?*'1'(> $:&<0' (epoxy primer) ($' 1@" (2)

*/':&04:*'7 */"?*'1'(D7 ;$3D7 (epoxy paint ).

GlK G_][A: -'$ (1) */+:&0.:6 ;$3D7 -* */"?*'1'(> $:&<0' (epoxy primer) ($' -'$ (1)

*/+:&0.:6 */"?*'1'(D7 ;$3D7 (epoxy finish ).

24



V 1*?$-*%D C$ 1"('-$:&*+ :* *?.&*0'(D /+*:6 (5/"/+*:6) &"59<=':&"% 90kPa ($'

*:.&*0'(D /+*:6 (5/*0/+*:6) 200kPa.

]1'$+&*06 ;$0@&6&$ C$ 1"C*+ :&"% 89*2=" &67 /"'>&6&$7 &67 $%&'1'$;0.&'(D7 */'(<95U67

($' &67 $%&"=D7 &.% 1*?$-*%4%. f'$ &6% /$0$9$;D &.% 1*?$-*%4% *+%$' 5/"=0*.&'(D 6

/0":(>-':6 &.% /':&"/"'6&'(4% *982="5 &.% :52(*(0'-8%.% 1*?$-*%4% (C$

&$5&"/"'"@%&$' $/> &"% $0'C-> :*'0<7 &"57), /"5 8="5% *(1"C*+ $/> &"% ($&$:(*5$:&D

&"57.
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 "&,.02 :5(+.745792 27

_7<_.+"* 07. 95"7 .7 0",($

1 . 4 ?@ A BD *HL A R? ]E

V ;$9;+1$ ($' &" 30*<&'" (*%"@ C$ /08/*' */+ /"'%D $/"(9*':-"@ %$ *+%$' :=*1'$:-8%$

($' ($&$:(*5$:-8%$, :@-3.%$ -* &" /0>&5/" GOP GR 16932-3 ($' %$ /960"@% &'7

$/$'&D:*'7 /"5 $%$380"%&$' :&'7 */>-*%*7 /$0$20<3"57. V ;$9;+1$, " *9*2(&D7 ($' &"

30*<&'" C$ $/"&*9"@% ;'"-6=$%'(> /0"X>% :*'0<7 /$0$2.2D7. ]1'"($&$:(*587 1*% C$

2+%"%&$' 1*(&87.

a$ *2($&$:&$C"@% :5%"9'(< &"59<=':&"% 115 30*<&'$ -* ;$9;+1*7, -* -8:6 3>0&':6 &"5

&5/'("@ 30*$&+"5 ("0+N"%&$7 40*&+$7) /*0+/"5 14 ]:"15%<-.% [$&"+(.%.

T* (<C* 30*<&'" */'&08/*&$' %$ 2+%"5% ($&< -82':&" 4 '1'.&'(87 :5%18:*'7.

T&"57 5/"9"2':-"@7 &"5 1'(&@"5, 6 6-*0D:'$ $/"00"D @1$&"7 $%< ]:"1@%$-" [<&"'("

9$-;<%*&$' +:6 -* 180 lt/($&. 6- ($' " :5%&*9*:&D7 $'=-D7 9$-;<%*&$' 2,4.

2 .  ?R@ ABD &EKEBHTKAUH ABD

V 9*'&"502+$ &.% ;$9;+1.% $%$00>36:67 &.% 30*$&+.% C$ /08/*' %$ 2+%*&$' -* &6%

5/"/+*:6 &"5 1'(&@"5 vacuum ($' >=' 69*(&0"(+%6&$.

T&6% /*0+/&.:6 5/*0/9D0.:67 &.% 30*$&+.%, $/> "/"'$1D/"&* $'&+$, 6 ($&$:(*5$:&'(D

1'$->03.:6 &.% 30*$&+.%, C$ $/"&08/*' 8:&. ($' &6 1'$;0"=D &.% ;$9;+1.% $/> 9@-$&$

2'$ 9>2"57 $:3$9"@7 9*'&"502+$7 ($' /0"3$%*+7 9>2"57 52'*'%D7. P =40"7 &"/"C8&6:67

&.% ;$9;+1.% C$ *+%$' ?*=.0':&>7 $/> &"% 520> C<9$-", :&*2$%>7 $(>-6 ($' :* *':0"D

"-;0+.% 51<&.%. a$ /08/*' %$ 5/<0=*' 15%$&>&6&$ $/"->%.:67 &67 ;$9;+1$7

$%$00>36:67, ($C47 ($' =*'0"(+%6&"7 -6=$%':->7 $%$00>36:67 &.% 95-<&.% $/> &"
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30*<&'", 2'$ &6% /*0+/&.:6 ;9<;67 &67 ;$9;+1$7 $%$00>36:67.

P &0>/"7 9DU*.7 &67 *%&"9D7 *%*02"/"+6:67 *+%$' '1'$+&*0$ (0+:'-"7 :&6% -$(0"=0>%'$

*@05C-6 9*'&"502+$ &"5 :5:&D-$&"7. V :.9D%.:6 &"5 :5:&D-$&"7 $%+=%*5:67 :&<C-67

/08/*' %$ *+%$' &"/"C*&6-8%6 -* &8&"'" &0>/" 4:&* %$ $5&"($C$0+N*&$' $/> &6

16-'"502"@-*%6 0"D ($&< &6 3<:6 *((8%.:67.

f'$ 9>2"57 *9$=':&"/"+6:67 &67 3C"0<7 ($' :5%*/47 */+&*5?67 $?'>/':&67 9*'&"502+$7 :*

;<C"7 =0>%"5, *+%$' */'C5-6&> 6 ;$9;+1$ %$ 8=*' >:" &" 15%$&>% /'" :&';$0D ($&$:(*5D

-* -'(0> $0'C-> *?$0&6-<&.% ($' '1'$+&*0$ ('%"5-8%.% -*04%.

V ;$9;+1$ C$ /08/*' %$ *+%$' 8&:' :=*1'$:-8%6 4:&* %$ /$0"5:'<N*' -'(087 510$59'(87

$/49*'*7 9>2. &0';4% 0"D7 D $99$24% ($&*@C5%:67 0"D7. V ;$9;+1$ $%$00>36:67 C$

/08/*' %$ *+%$' "%"-$:&'(D7 1'$-8&0"5 (/"5 $%&':&"'=*+ :&" /0$2-$&'(> /80$:-< &67)

&"59<=':&"% 3 '%&:4% (75mm).

 " /0":3*0>-*%" :@:&6-$ 30*$&+"5-;$9;+1$7 C$ /08/*' 2'$ /0"3$%*+7 9>2"57

$:3$9*+$7 %$ 1'$C8&*' :@:&6-$ $/"352D7 /0":822':67 "2(.14% :&*0*4% :&6 ;$9;+1$ D

:&" 1+(&5", :52(0$&4%&$7 &$ :* /0"62"@-*%" :&<1'" $/> &" :&>-'" *':>1"5 &67 ;$9;+1$7,

*%&>7 D *(&>7 520"@ C$9<-"5. P2(416 C*.0"@%&$' :&*0*< -* &"59<=':&"% -'$ 1'<:&$:6

&67 *2(<0:'$7 1'$&"-D7 &"57 -*2$9@&*06 $/> &" *9*@C*0" /80$:-$ &67 ;$9;+1$7 ($' &67

"%"-$:&'(D7 *:.&*0'(D7 1'$-8&0"5 "/"'"51D/"&* ($&<%&6 $2.2"@.

f'$ 9>2"57 $/"352D7 :5=%4% */*-;<:*.%, &" :@:&6-$ :52(0<&6:67 "2(.14% :&*0*4%

1*% *+%$' */'C5-6&> %$ :52(0$&*+ :&*0*< -* 1'<:&$:6 -'(0>&*06 $/> 70 mm. P'

15%$&>&6&*7 &"5 :5:&D-$&"7 C$ $/"1*'(%@"%&$' -* /9D06 ($' &*(-60'.-8%6 /*0'20$3D.

G/'/0>:C*&$ C$ /08/*' %$ /*0'20$3*+ $%$95&'(< " &0>/"7 $/8-30$?67 &"5 :5:&D-$&"7

:52(0<&6:67 ($' &67 $/"-<(05%:67 &.% :52(0$&6C8%&.% :&*0*4%.

T* (<C* /*0+/&.:6, :@-3.%$ -* &" /%*@-$ &"5 /0"&@/"5 GOP GR 16932-3, &" /80$:-$

&"5 :5:&D-$&"7 :52(0<&6:67 :&*0*4% C$ *+%$' -'(0>&*0" D +:" -* &6% *:.&*0'(D 1'<-*&0"

&67 ;$9;+1$7 ($' -'(0>&*0" $/> &6% *:.&*0'(D 1'<-*&0" &.% ($&<%&6 $2.24% (($' &"5

/*0<:-$&"7 :&*0*4% &.% $%&9'4% 95-<&.%). F'*5(0'%+N*&$' >&' *:.&*0'(D 1'<-*&0"7 &.%
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$2.24% C*.0*+&$' (:* :5-3.%+$ -* &" /0>&5/" GOP GR 16932-3) 6 "%"-$:&'(D

*:.&*0'(D 1'<-*&0"7 (DN/ID). G%1*'(&'(< 2'$ &6 :*'0< SDR11 6 "%"-$:&'(D *:.&*0'(D

1'<-*&0"7 &.% $2.24% d90 *+%$' 73,6 mm ($' &.% $2.24% d110 *+%$' 90 mm.

b* &6% &*=%'(D /0":3"0< C$ /08/*' %$ /*0'20$3*+ /9D0.7 " &0>/"7 9*'&"502+$7 &67

;$9;+1$7 $%$00>36:67 ($' &"5 *9*2(&D (:5-/*0'9$-;$%"-8%"5 &"5 &0>/"5 0@C-':67 &"5

9>2"5 $80$ ALR ($' &67 15%$&>&6&$7 $99$24% :&6 0@C-':6 $5&D). E08/*' %$ /0"(@/&*'

:$347 6 5/"/+*:6 &"5 1'(&@"5 /<%. $/> &6% "/"+$% $%"+2*' 6 ;$9;+1$ ($' 6 5/"/+*:6

&"5 1'(&@"5 (<&. $/> &6% "/"+$ /$0$-8%*' (9*':&D 6 ;$9;+1$. E08/*' */+:67 %$ 169.C*+

" *9<=':&"7 *2256-8%"7 =0>%"7 N.D7 &.% ;$9;+1.% ($' *9*2(&4% (*(30$:-8%"7 :* (@(9"57

9*'&"502+$7). G3>:"% *+%$' 1'$C8:'-*7, :&" :6-*+" $5&> C$ 5/";96C"@% ($' &5="@:*7

/0>:C*&*7 *225D:*'7 ($9D7 9*'&"502+$7 &"5 :5%>9"5 D */'-80"57 *?$0&6-<&.% &67

;$9;+1$7 D &"5 *9*2(&D, *3>:"% $5&87 5/*0;$+%"5% &'7 $/$'&D:*'7 &"5 GOP GR 16932-3.

P' *225D:*'7 C$ ;*;$'4%"%&$' -* */+:6-" 8220$3" &"5 ($&$:(*5$:&D &.% ;$9;+1.%. G<%

"' *225D:*'7 *(30<N"%&$' :* 8&6, &>&* C$ 1+%"%&$' $/> &"57 1'$2.%'N>-*%"57 ($' "'

*%1*'(&'("+ (@(9"' 9*'&"502+$7 2'$ &"% =0>%" *22@6:67, "' "/"+"' /0"(@/&"5% 2'$ 3>0&':6

&.% ;$9;+1.% -* &"57 -8:"57 ':"1@%$-"57 ($&"+("57, &6% -8:6 6-*0D:'$ $/"00"D

@1$&"7 /"5 *(&'-<&$' :* 180/1,5 = 120 lt/($&.6 ($' &6% &5/'(D &'-D >2("5

$%$00"3"@-*%.% 95-<&.% $%< (@(9" 9*'&"502+$7 /"5 *+%$' 40 9+&0$.

 $ 30*<&'$ C$ *+%$' ($&$:(*5$:-8%$ $/> _G (/"95$'C598%'") D <996 /9$:&'(D @96 (__,

GRP (9/). Z0*<&'$ $/> :(50>1*-$ 1*% 2+%"%&$' $/"1*(&<. G?$+0*:6 $/"&*9*+ 6 ($&$:(*5D

*'1'(4% 30*$&+.% :52(8%&0.:67-*?':"00>/6:67 (buffer tanks) 2'$ &6% $%&'-*&4/':6

&"/'(4% :5%C6(4% >/"5 /$0"5:'<N*&$' 5/> ($%"%'(D 9*'&"502+$ -*2<96 *':*0=>-*%6

/$0"=D :&" 1+(&5" -* :6-$%&'(87 $'=-87.

A/$'&*+&$' 6 &"/"C8&6:6 1@" ?*=.0':&4% ($/$('4% :&$ 30*<&'$, *%>7 *:.&*0'("@ /"5

*?$:3$9+N*' &6 :&*2$%>&6&$ &"5 30*$&+"5 ($' *%>7 /0>:C*&"5 *?.&*0'("@ /"5

/$0$9$-;<%*' &$ 3"0&+$ (5(9"3"0+$7 ($' "/"'$1D/"&* <996 *?.&*0'(D ($&$/>%6:6.  "

*:.&*0'(> (<95--$ &.% 30*$&+.% C$ *+%$' :&*2$%> $(>-6 ($' :* :5%CD(*7 /96--@0$7.  "

*?.&*0'(> ($/<(' &"5 30*$&+"5 C$ *+%$' $%<9"267 $%&"=D7 :* :=8:6 -* &6 C8:6
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*2($&<:&$:67 (D400 2'$ 10>-"57 ($' B125 2'$ /*N"10>-'$).

 $ *?.&*0'(< ($/<('$ >9.% &.% 30*$&+.% C$ *+%$' $/> *9$&> =5&":+160" (ductile iron) ($'

/08/*' %$ *+%$' ($&$:(*5$:-8%$ $/> &" +1'" *02":&<:'" ($' 2*%'(>&*0$ %$ *+%$' &"5 '1+"5

&@/"5.

T@-3.%$ -* &" /0>&5/" GOP GR 16932-3 /08/*' %$ 1'$&+C*&$' =.06&'(>&6&$

$/"CD(*5:67 8(&$(&67 $%<2(67 &"59<=':&"% 25% &67 6-*0D:'$7 /$0$2.2D7 95-<&.% &.%

($&"+(.% /"5 *?5/60*&*+ &" *% 9>2. 30*<&'". T&"% 5/"9"2':-> &"5 >2("5 $/"CD(*5:67

8(&$(&67 $%<2(67 -/"0"@% %$ /0":-*&0"@%&$' ($' "' 1'$&'C8-*%"' >2("' &"5 :5:&D-$&"7

;$0@&6&$7 (/$0<20$3"7 7.2 &"5 $%.&80. /0"&@/"5).

 $ 30*<&'$ C$ /08/*' %$ *9*2=C"@% 5/"9"2':&'(< 4:&* %$ /$0$9$-;<%"5% &'7 15%<-*'7

<%.:67.

b* &6% /0":3"0<, C$ /08/*' %$ ($&$&*C*+ 5/*@C5%6 1D9.:6 &"5 ($&$:(*5$:&D &.%

;$9;+1.% ($' &.% 30*$&+.% $%$00>36:67 vacuum, >&' C$ /0"-6C*@:*' &"% 1'$2.%'N>-*%"

-* &" 59'(> ($' &6% $%<9"26 &*=%"2%.:+$ :&6% /*0+/&.:6 /"5 $%$1*'=C*+ -*'"1>&67. T&6%

+1'$ .7 <%. 5/*@C5%6 1D9.:6 C$ 1694%*&$' >&' C$ 5/<0=*' */<0(*'$ $%&$99$(&'(4% 2'$

18($ &"59<=':&"% =0>%'$ $%$380"%&$7 ($' &"% *2256-8%" =0>%" /$0<1":D7 &"57. (*)

a$ 5/";96C"@% $/> &"57 1'$2.%'N>-*%"57 9+:&*7 *-/*'0+$7 &.% ($&$:(*5$:&4% ;$9;+1.%

($' 30*$&+.% $%$00>36:67 >/"5 C$ $%$380"%&$' &$ 802$ /"5 8=*' *2($&$:&$C*+

/$%"-"'>&5/"7 -* &"% /0":3*0>-*%" *?"/9':->7 &"57.

P' ($&$:(*5$:&87 ;$9;+1.% ($' 30*$&+.% $%$00>36:67 C$ 1'$C8&"5% /':&"/"+6:6 ISO

9001 D ':"1@%$-6 $%&+:&"'="5 1'*C%47 $%$2%.0':-8%"5 "02$%':-"@ /':&"/"+6:67.

a$ &*(-60'4%*&$' 6 */':(*U'->&6&$ &"5 =40"5 *2($&<:&$:67 &.% ;$9;+1.%

$%$00>36:67, 6 15%$&>&6&$ *@("967 ($' 20D2"067 $3$+0*:67, :5%&D06:67 ($' */':(*5D7

&.% ;$9;+1.% ($' */$%$&"/"C8&6:D7 &"57 :* :5%CD(*7 9*'&"502+$7 &"5 1'(&@"5 (*%"@.

G/+:67 6 1'$->03.:6 &"5 30*$&+"5 4:&* %$ ;*9&':&"/"'"@%&$' "' :5%CD(*7 0"D7 &.%
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95-<&.% ($' %$ $/"3*@2"%&$' "' “%*(087” /*0'"=87 ($' ($&< :5%8/*'$ 6 16-'"502+$

*/'($C+:*.% ($' 6 :6/&'(>&6&$ :&<:'-.% 95-<&.%. a$ *?$:3$9+N*&$' 6 /9D067 *((8%.:6

&"5 520"@ C$9<-"5 &"5 30*$&+"5 $%$00>36:67 :* (<C* (@(9" 9*'&"502+$7 &67 ;$9;+1$7.

G/+:67 C$ &*(-60'4%*&$' 6 *5("9+$ ($C$0':-"@ &"5 520"@ C$9<-"5.

a$ &*(-60'4%*&$' 6 */'&52=$%>-*%6 :&*2$%>&6&$ &.% :6-*+.% *':>1"5 :&$ 30*<&'$ &.%

*':*0="-8%.% :.9D%.% ;$0@&6&$7 ($/> &'7 '1'.&'(87 :5%18:*'7) 4:&* %$ $/"(9*+"%&$' "'

/$0$:'&'(87 *':0"87 :&" :@:&6-$. G/+:67 C$ &*(-60'4%*&$' 6 *5("9+$ 1'*%802*'$7 %8.%

:5%18:*.% :&" -899"%, :* D16 &"/"C*&6-8%$ 30*<&'$.

b* &6% /0":3"0< C$ ($&$&*C*+ 5/*@C5%6 1D9.:6 &"5 ($&$:(*5$:&D &.% ;$9;+1.% >&'

:$% *?*'1'(*5-8%"7 "+("7 -* '1'$+&*06 *-/*'0+$ :* :5:&D-$&$ $/"=8&*5:67 (*%"@, 89*2?*

&"% :=*1'$:-> ($' &"% /0":3*0>-*%" *?"/9':-> &"5 1'(&@"5 ($' &"5 $%&9'":&$:+"5 (*%"@

($' ;*;$'4%*' &6% ($&$:(*5$:'->&6&$ &"5 802"5 ($' &6 9*'&"502'(D &"5 */<0(*'$ .7

*%'$+" :@%"9" (30*<&'$-;$9;+1*7, 1+(&5", $%&9'":&<:'" (*%"@). (*)

 89"7 -* &6% /0":3"0< C$ /08/*' %$ ($&$&*C*+ 5/*@C5%6 1D9.:6 &"5 ($&$:(*5$:&D &.%

;$9;+1.% >&' :$% *?*'1'(*5-8%"7 "+("7 -* '1'$+&*06 *-/*'0+$ :* :5:&D-$&$ $/"=8&*5:67

(*%"@:

· C$ *982?*' &6 -*98&6 *3$0-"2D7 &"5 $%$1>="5

· C$ "0+:*' *(/0>:./> &"5 2'$ &6 3<:6 ($&$:(*5D7 &"5 802"5 " "/"+"7 C$

5/";<99*' 82($'0$ :&6% */+;9*U6 /$0$&60D:*'7 2'$ &6% /"'>&6&$ &.% *02$:'4%

&"5 $%$1>="5 ($' C$ /$0+:&$&$' :* (<C* :&$1'$(D /$0$9$;D &-6-<&.% &"5

1'(&@"5 ($' &"5 $%&9'":&$:+"5

· *3>:"% "' *02$:+*7 8="5% *(&*9*:C*+ -* ;<:6 &'7 /0"1'$20$387 &"5, C$ *2256C*+

2'$ -+$ /*%&$*&+$ &6% ($9D 9*'&"502+$ &.% 802.% .7 9*'&"502'(D *%>&6&$ (*)

(*)  !"# $%&')$*&# +,-.0&"# )1 %&2"-1345*&!1" 61" 8 :28# :!" 1$!:# %8$ !"# $%8;25<&"

&6%280/%&= *83=3/# 61" +&03&'&" !,* &!1"2&=1.

3 .  LJLQPHTUT OK?EH ][@
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 $ 30*<&'$ ($&< :*'0< /0"&'-D:*.7 C$ &"/"C*&6C"@%: $) :&$ /*N"10>-'$ ($' 9"'/"@7

("'%>=06:&"57 =40"57 D :&" 10>-" ($' ;) ->%"% >&$% 1*% *+%$' *3'(&< &$ /0"62"@-*%$,

:&$ "'(>/*1$ "/>&* ($' C$ *?5/60*&"@% ->%"% &'7 '1'"(&6:+*7 &"5 "'("/81"5.

T* /*0+/&.:6 -6 */<0(*'$7 *%>7 30*$&+"5 %$ *?5/60*&D:*' &6% *':*0=>-*%6 /":>&6&$

95-<&.%, C$ /08/*' %$ &"/"C*&6C"@% /$0<9969$ ($' <99$ 30*<&'$ ;$9;+1.%.

T&'7 /*0'/&4:*'7 /"95($&"'('4%, :="9*+.%, -"5:*+.%, ?*%"1"=*+.% ($' 2*%'(< (&'0+.% /"5

*?5/60*&"@% -*2<9" $0'C-> $&>-.%, C$ -/"0"@% %$ &"/"C*&6C"@% 30*<&'$

:52(8%&0.:67-*?':"00>/6:67 D "-<1$ 30*$&+.% (*%"@ $%$9>2"5 15%$-'(>&6&$7. V 9@:6

&.% 30*$&+.% :52(8%&0.:67-*?':"00>/6:67 *+%$' */'C5-6&> %$ $/"3*@2*&$' >:" *+%$'

&*=%'(< 15%$&>%, 1'>&' 16-'"502*+ /0";9D-$&$ 5/*03>0&.:67 &"5 1'(&@"5. T&6% &5/'(D

/*0+/&.:6 -$% &*9'(< /0"&$C"@% &8&"'$ 30*<&'$ $/> &"57 1'$2.%'N>-*%"57- 1*% C$

*?5/60*&"@% /<%. $/> &" 25% &"5 /96C5:-"@ (':"15%<-.% ($&"+(.%) &67 /*0'"=D7 D

/<%. $/> &" 50% &67 /$0"=D7 $'=-D7 :52(*(0'-8%"5 (9<1"5. T* /*0+/&.:6 &"/"C8&6:67

"-<1$7 30*$&+.%, C$ 1"C*+ /0":"=D :&6 1'$->03.:6 &.% :.96%4:*.% /0":$2.2D7 :&$

30*<&'$, 4:&* %$ *?$:3$9+N*&$' 6 ':"($&$%"-D &67 *':*0=>-*%67 /$0"=D7.

V &"/"C8&6:6 ($' " $0'C->7 &.% 30*$&+.% $%$00>36:67 vacuum, C$ 9<;*' 5/’ >U'% &6

:6-*0'%D 5/<0="5:$ /96C5:-'$(D ($' "'(':&'(D ($&<:&$:6 $99< ($' &'7 /0";98U*'7

"+(6:67 &67 /*0'"=D7 :* "0+N"%&$ 40*&+$7. T&6 3<:6 &"5 1'$2.%':-"@ 2+%*&$' 1*(&D ($' 6

=.0"C8&6:6 &.% 30*$&+.% C*.04%&$7 "-"'>-"036 ($&$%"-D /96C5:-"@.

T* /*0+/&.:6 /"5 :* (</"'" 30*<&'" :5%18"%&$' 9'2>&*0"' $/> 12 ].[., " $%<1"="7 C$

&"/"C*&D:*' :&" 30*<&'" &'7 $%$-"%87 2'$ &'7 /0";9*/>-*%*7 '1'.&'(87 :5%18:*'7 :*

"0+N"%&$ 40*&+$7. P' $%$-"%87 C$ $/"&*9"@%&$' $/> $2.2"@7 PVC :*'0<7 41, "' "/"+"' :&'7

$%*%*0287 20$--87 C$ *+%$' :30$2':-8%"' :* $/>:&$:6 &"59<=':&"% 1 -. $/> &" 30*<&'".

T* /*0+/&.:6 /"5 $/$'&*+&$' $/> &"% ($&$:(*5$:&D &"5 30*$&+"5-;$9;+1$7 6

*2($&<:&$:6 *%>7 D /*0'::"&80.% $2.24% $*0':-"@, $5&"+ C$ *+%$' ($&$:(*5$:-8%"'

$/> PVC D HDPG 2'$ &" 5/>2*'" &-D-$ &"57.  " 5/802*'" &-D-$ 2'$ 9>2"57 -6=$%'(D7

/0":&$:+$7, C$ *+%$' ($&$:(*5$:-8%" $/> 2$9;$%':-8%6 :.9D%$ (=.0+7 :52("99D:*'7 */+
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&>/"5 "' "/"+*7 ($&$:&083"5% &" 2$9;<%':-$). G/'&08/*&$' 6 =0D:6 :.9D%.% PVC D HDPG

2'$ &" 5/802*'" &-D-$, -* &6% /0"I/>C*:6 >&' C$ /0":&$&*@"%&$' -6=$%'(< -* *?.&*0'(87

2$9;$%':-8%*7 :.9D%*7.

4 . " AN A BPI 7JE A HSU? A I

G+%$' 2%.:&> >&' &" :@:&6-$ $/"=8&*5:67 -* (*%> :&60+N*&$' :&6% *':$2.2D $80$ -$N+ -*

&$ 9@-$&$. T* >:" /*0'::>&*0$ :6-*+$ 2+%*&$' 6 *':$2.2D $80$ (6 "/"+$ -<9':&$ -/"0*+

%$ C*.06C*+ .7 /62D &67 $/$0$+&6&67 *%802*'$7 0"D7 /0"7 &$ 9@-$&$), &>:" *5%"X(>&*06

*+%$' 6 0"D &"57.

T* /*0'/&4:*'7 $2.24% $%$00>36:67 -* -*2<9$ ‘&539<’ &-D-$&$ (=.0+7 :5%18:*'7

30*$&+.%) C$ /08/*' %$ *9*2=C*+ ($' %$ &*(-60'.C*+ $/> &"% 1'$2.%'N>-*%" 6 9*'&"502'(D

*/<0(*'$ &"5 :=*1'$:-"@ &"5.

5 . :KLUaXO[@L *^@?KGEU]EI BE A <L AJPI +TWgU? A I

O>2. &67 *'1'(D7 &*=%"2%.:+$7 /"5 $/$'&*+&$' 2'$ &6% -*98&6, ($&$:(*5D ($' 9*'&"502+$

&"5 :5:&D-$&"7 $/"=8&*5:67 -* $%$00>36:6 ((*%>), $/$'&*+&$' 6 $/"1*1*'2-8%6

:@-/0$?6 &"5 5/"U63+"5 $%$1>="5 -* &"% ($&$:(*5$:&D &"5 /0":3*0>-*%.% 30*$&+.%-

;$9;+1.% (*%"@.

f'$ &"% :("/> $5&> " (<C* 1'$2.%'N>-*%"7 C$ /08/*' %$ :5%<U*' :5-3.%+$

(/0":@-3.%") :5%*02$:+$7 (>=' ($&' $%<2(6 $/"(9*':&'(D7) -* &"% ($&$:(*5$:&D &.%

;$9;+1.% (*%"@, &" "/"+" C$ &*C*+ :* ':=@ :* /*0+/&.:6 $%<C*:67 &"5 802"5 :* $5&>%.

T&" /9$+:'" &67 *% 9>2. :5-3.%+$7, " ($&$:(*5$:&D7 &.% 30*$&+.%-;$9;+1.%, :$%

*?*'1'(*5-8%"7 "+("7 -* '1'$+&*06 *-/*'0+$ :* :5:&D-$&$ $/"=8&*5:67 (*%"@, C$

$%$9$-;<%*' ($&' *9<=':&"%:

1.  "% 89*2=" ($' &6% $/"1"=D - 82(0':6 &67 -*98&67 *3$0-"2D7 &"5 802"5 :* >&'

$3"0< &"% *?"/9':-> &"5 $%&9'":&$:+"5 (*%"@, &" :@%"9" &"5 *?"/9':-"@ &"5

1'(&@"5 $%$00>36:67 ($' &" :@:&6-$ $5&"-$&':-4%, ($' *'1'(>&*0$:
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i.  .% 1'$:&<:*.% &"5 :5%>9"5 &"5 *?"/9':-"@ ($' &.% 1'$&<?*.% &.%

:.96%4:*.% &"5 $80$ ($' &"5 69*(&0"-6=$%"9"2'("@ *?"/9':-"@ *%&>7 &"5

$%&9'":&$:+"5 (:5-/*0'9$-;$%"-8%"5 &"5 1"=*+"5 (*%"@).

ii.  .% 1'$:&<:*.% &"5 :5%>9"5 &"5 *?"/9':-"@ ($' &.% 1'$&<?*.% &.%

:.96%4:*.% &.% 95-<&.% ($' &"5 69*(&0"-6=$%"9"2'("@ *?"/9':-"@ *%&>7

&"5 $%&9'":&$:+"5 (:5-/*0'9$-;$%"-8%"5 &.% $%&9'4% 95-<&.%).

iii. Y9*2="7 ($' 1D9.:6 $/"1"=D7 &67 "0'N"%&'"20$3+$7 &"5 "'(':-"@ :*

(9+-$($ 1:1000 D <996 ($&<99696, :&'7 "/"+*7 C$ 1*+=%"%&$' "' $2.2"+

$%$00>36:67, "' $2.2"+ :@%1*:67 &.% 30*$&+.% -* &" (*%&0'(> 1+(&5", &$

30*<&'$ $%$00>36:67 D/($' &'7 $%$-"%87 '1'.&'(4% :5%18:*.%. T* (<C*

&-D-$ &"5 $2.2"@ C$ $%$20<3*&$' 6 1'*0=>-*%6 /$0"=D ($' C$ 1*+=%*&$' 6

1'<:&$:D &"5. a$ $/"&5/4%"%&$' "' C8:*'7 *2($&<:&$:67 1'(9*+1.%

1'$("/D7/*982="5 ($' C$ :6-*'4%*&$' 6 1'<:&$:D &"57.

iv. Y9*2="7 ($' 1D9.:6 $/"1"=D7 &.% ($&< -D("7 &"-4% >9.% &.% (9<1.% &"5

1'(&@"5 &"5 "'(':-"@ :* (9+-$($ 1:1000/1:100 -* $%$20$3D &.%

2*.-*&0'(4% :&"'=*+.% ((9+:6 (9/) ($' 1'$:&<:*.%. G/+ &.% -6("&"-4% C$

1*+=%"%&$' "' C8:*'7 &.% 30*$&+.% $%$00>36:67, "' C8:*'7 *2($&<:&$:67

1'(9*+1.% 1'$("/D7/*982="5 ($' &.% $2.24% */'C*406:67.

v. L9"/"+6:6 ($' &*9'(>7 89*2="7 &.% 510$59'(4% 5/"9"2':-4% */+95:67 &"5

1'(&@"5 $%$00>36:67 &"5 "'(':-"@ :&"% "/"+" C$ *982="%&$' >9"' "' (9<1"'

((*%&0'("+ ($' -6). P' *% 9>2. 510$59'("+ 5/"9"2':-"+ C$ :&60'=C"@% :&'7

.7 <%. *9*2-8%*7 "0'N"%&'"20$3+*7 ($' -6("&"-87 &"5 1'(&@"5

$%$00>36:67.

V $/"1"=D - 82(0':6 &67 -*98&67 C$ /':&"/"'*+&$' -* */':&"9D &"5 ($&$:(*5$:&D &.%

;$9;+1.% /0"7 &"% A%<1"=", 6 "/"+$ C$ ("'%"/"'*+&$' :&"% [@0'" &"5 Y02"5, /0'% &6%

82(0':6 &67 -*98&67 *3$0-"2D7 $/> &6% L/60*:+$. V *% 9>2. $/"1"=D &67 -*98&67 $/> &"%

($&$:(*5$:&D &.% ;$9;+1.% $/"&*9*+ $%$2($+$ /0"I/>C*:6 2'$ &6% 82(0':6 &67 -*98&67

*3$0-"2D7.

2.  6% /0"-DC*'$ &.% 30*$&+.%-;$9;+1.% $%$00>36:67 -* >9" &"% /$0*9(>-*%"

*?"/9':->.
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3.  "% 89*2=" ($' &6% ;*;$+.:6 &67 "0CD7 ($&$:(*5D7 ($' *2($&<:&$:67 &"5

*?"/9':-"@ ($' *'1'(>&*0$:

Ø G2($&<:&$:6 &.% 1"=*+.% (*%"@, &.% $%&9'4% (*%"@ ($' &.% $%&9'4%

95-<&.%.

Ø L10$59'(87 :5%18:*'7 ($' :.96%4:*'7 >9.% &.% /$0$/<%..

Ø  $ >02$%$ *982="5 2'$ &6% $5&>-$&6 9*'&"502+$ &"5 :5:&D-$&"7.

V ;*;$+.:6 "0CD7 *2($&<:&$:67 &"5 ;$:'("@ *?"/9':-"@ C$ /':&"/"'*+&$' -* */':&"9D

&"5 ($&$:(*5$:&D &.% 30*$&+.%-;$9;+1.% $%$00>36:67 /0"7 &"% A%<1"=" -*

("'%"/"+6:6 /0"7 &"% [@0'" &"5 Y02"5, /0'% &6% 8%$0?6 &.% 1"('-4% *982="5 &"5

$%&9'":&$:+"5, :@-3.%$ -* &'7 $/$'&D:*'7 &67 T5220$3D7 L/"=0*4:*.%. V *% 9>2.

;*;$+.:6 $/"&*9*+ /0"I/>C*:6 2'$ &6% 8%$0?6 &.% 1"('-4% *982="5 &"5 $%&9'":&$:+"5

(*%"@.

4.  "% 89*2=" ($' /$0$("9"@C6:6 &67 1'$1'($:+$7 «C8:6 :* $/"1"&'(D 9*'&"502+$ ($'

1"('-87 "9"(9D0.:67», &"5 $%&9'":&$:+"5 (*%"@, &"5 1'(&@"5 $%$00>36:67

:5-/*0'9$-;$%"-8%"5 &.% 30*$&+.% -* &'7 ;$9;+1*7 ($' &"5 :5:&D-$&"7

$5&"-$&':-4%.

5.  6% 5/";"DC6:6 &"5 A%$1>="5 :&6 :@%&$?6 *2=*'0'1+"5 9*'&"502+$7 &"5 802"5,

:&" "/"+" C$ /*0'20<3*&$' -*&$?@ <99.% " &0>/"7 9*'&"502+$7, "' 1'$1'($:+*7

($C$0':-"@ ($' :5%&D06:67, "' =*'0':-"+ *982="5, " $5&"-$&':->7 9*'&"502+$7,

(&9.

6.  6% *(/$+1*5:6 &"5 /0":./'("@ &"5 [50+"5 &"5 Y02"5 :&6 9*'&"502+$ ($'

:5%&D06:6 &"5 :5:&D-$&"7 $%$00>36:67 ($%&9'":&<:'", 1+(&5", 89*2="7 ($'

*@0*:6 1'$00"4%, (9/).

7. g&' <99" (0+%*&$' $/$0$+&6&" $/> &"% ($&$:(*5$:&D &.% ;$9;+1.% /0"(*'-8%"5 %$

':=@*' 6 /*%&$*&D7 *22@6:6 ($9D7 9*'&"502+$7 &"5 :5:&D-$&"7 .7 9*'&"502'(D

*%>&6&$.
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 $ /$0$/<%. C$ /*0'8="%&$' :$347 :* /0":@-3.%" :5%*02$:+$7 &" "/"+" –

5/"=0*.&'(< - C$ 5/"20$3*+ -*&$?@ &"5 5/"UD3'"5 $%$1>="5 ($' &"5 ($&$:(*5$:&D &.%

30*$&+.%-;$9;+1.% (*%"@ ($' C$ /*0'9$-;<%*&$' :&6% &*=%'(D -*98&6 /0":3"0<7 ($' :&"

$%&+:&"'=" (*3<9$'" “E':&"/"'6&'(<” (;98/* &*@="7 ($%"%':-"@ -*9*&4%).

 " $%.&80. /0":@-3.%" C$ /08/*' %$ :5%&$=C*+ *+&* :&6% *996%'(D *+&* :&6% $229'(D

294::$.

6 . :KYUQ?HE UHL A R? ]E

T&6% &'-D /*0'9$-;<%*&$' ($' 6 5/"=08.:6 &"5 $%$1>="5 %$ /$0$14:*' :&" FD-"

*/'/0>:C*&$ 18($ /9D0*'7 ;$9;+1*7 -* &"57 *9*2(&87 &"57, 2'$ %$ /$0$-*+%"5% .7

*3*10'(87 2'$ /'C$%87 -*99"%&'(87 $%&'($&$:&<:*'7 9>2. ;9$;4%.

V 69*(&0"-"@3$ D &" *'1'(> &*-<='" :@%1*:67 &.% $2.24% d90 &"5 1'(&@"5 -* &$ 30*<&'$

(*%"@ /*0'9$-;<%*&$' :&6% &'-D &"5 30*$&+"5.
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 "&,.02 :5(+.745792 28

2<"0 5(:7574;4( h"$4(* (2/h)

"OE K XL U H P L A 0 E @ L @ A U XL ] B E A : K Y H ^ J E

4?@ A BD :KYH^JE

89/392/EEC

91/368/EEC

73/23/EEC

"VLJW AUXYI – 0EHEUB?^S – :LAYHTHE

BS4999

BS5000

BS5514

IEC34

VDE0530

2W?BHK ABD &EKEBHTK AUH A BD

BS5000 part99

IEC34-1

VDE0530

UTE51100

NEMA MG-122

:EKEXYKO[UT 0^XEHL? ANLaI 0EXJaWTI -5EN ALO[@ABD :EKDUA HE

BSAC50

BS4999 part 40

BS800 ($' VDE (9<:6 G ($' R.
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P^QXAUHSI UHKLOg@

B S 5 5 1 4 C l a s s A 1

=?HKTHP I BEA jKGE@E

IEC 51m

DIN 57410 – 43700/43718

BS89-5458

UL94

1 . 4 ? @ A B D

T&$ $%&9'":&<:'$ (*%"@ 1*% *+%$' '1'$+&*0$ (0+:'-6 6 $1'<9*'/&6 /$0"=D ':=@"7, 1'>&' &"

:@:&6-$ /$0"5:'<N*' -*2<96 15%$&>&6&$ $/"CD(*5:67 95-<&.% :&$ 30*<&'$ (*%"@

($C47 ($' $0(*&> $/>C*-$ (*%"@ :&6 1*?$-*%D (*%"@. G/*'1D >-.7 6 /*0'"=D *+%$'

/*0';$99"%&'(< *5$+:C6&6, *2($C+:&$&$' 69*(&0"/$0$2.2> N*@2"7 V/m. V $/$'&"@-*%6

15%$-'(>&6&$ &"5 V/m, 1+1*&$' ?@N?ABHABD :&"% /$0$(<&. /+%$($.  $ $(0';D -*28C6 C$

/0"(@U"5% ($&< &6% -*98&6 *3$0-"2D7 &"5 $%$1>="5 &"5 802"5.

7@HWALUHDUAL 72-VS3

T5%*=D7 ]:=@7 (KVA) 25

T&" $%&9'":&<:'" (*%"@, &" V/m C$ &"/"C*&6C*+ *:.&*0'(< &"5 ':"2*+"5 =40"5. a$

*?$:3$9+N*&$' " $*0':->7 &"5 -* ($&<9969.% 1'$:&<:*.% $%"+2-$&$ /0":$2.2D7 ($'

$/$2.2D7 $80$ ($@:67 ($' U@?67.

2 . * B LJ Y I - & K S U T - + A E U H E U A L W Y G T U T

 $ 69*(&0"/$0$2.2< N*@26 (V/m) C$ *+%$' ($'%"@0'$, :&';$0D7 ($&$:(*5D7, ($&<9969$ %$

9*'&"502D:"5% .7 */'("50'(D -"%<1$ /$0$2.2D7 69*(&0'(D7 *%802*'$7 2'$ &6% <-*:6 ($'

$5&>-$&6 0*5-$&"1>&6:6 &67 *2($&<:&$:67 :&6% /*0+/&.:6, /"5 :* $%@/"/&" =0>%"
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5/<0?*' /9D067 1'$("/D D $($&$9969>&6&$ &"5 0*@-$&"7 &67 FGV, 8:&. ($' :* -'$ 3<:6

&"5 1'(&@"5 $5&D7. a$ -/"0"@% %$ $%$9$-;<%"5% &$ 3"0&+$ &67 ($&$%$94:*.7 $-8:.7

($' $5&>-$&$ ($' C$ $/"1+1"5% &6% /9D06 ':=@ &"5 2'$ :5%*=D 9*'&"502+$.

 $ V/m C$ 1'$:&$:'"9"2"@%&$' 4:&* %$ */$0("@% 2'$ &6% *((+%6:6 &"5 -*2$9@&*0"5

69*(&0"('%6&D0$ *%4 9*'&"502*+ " 5/>9"'/"7 *?"/9':->7 &.% $%&9'":&$:+.%.

3 . f P U T < ? A H L ^ K G ] E I

 $ V/m C$ *+%$' :=*1'$:-8%$ ($' ($&$:(*5$:-8%$ 2'$ %$ *2($&$:&$C"@% ($' :5%1*C"@%

$/> &"% $%<1"=" ($' %$ 9*'&"502D:"5% *%&>7 */$0(47 $*0'N>-*%.% =40.% /"5 ;0+:("%&$'

:&" *:.&*0'(> &.% $%&9'":&$:+.%.

 $ V/m :&$ $%&9'":&<:'$ C$ 9$-;<%"5% &"% /0":$2>-*%" $80$ U@?67 $/> &" *:.&*0'(>

&.% =40.% "' "/"+"' C$ *+%$' */$0(47 $*0'N>-*%"'. V */<0(*'$ &"5 $*0':-"@ C$

/0"(@/&*' $/> $%"+2-$&$ -* /*0:+1*7.

P $/$2>-*%"7 C*0->7 $80$7 C$ "162*+&$' $/*5C*+$7 -8:. ($&<996967 1'$->03.:67 $/>

*@($-/&" 53$:-<&'%" $2.2> ($' -*&$99'(> $*0$2.2>, 1'$ -8:. $%"+2-$&"7 :&6%

*?.&*0'(D &"'="/"'+$, /0"7 &" *?.&*0'(> /*0';<99"%.

 $ $%.&80. /0"3$%47 1*% ':=@"5% 2'$ &6% /*0+/&.:6 /"5 */'9*2*+ *?.&*0'(D &"/"C8&6:6

&"5 V/m :&" $%&9'":&<:'" (*%"@.

4 . :L A Y H T H E $ W A Bg @ B E A : A U H L J L A S U ? A I

4.1 g9$ &$ 59'(< /"5 /0>(*'&$' %$ =06:'-"/"'6C"@% 2'$ &6% *(&89*:6 &"5 802"5 C$ /08/*'

%$ *+%$' ($'%"@02'$ ($' &5/"/"'6-8%$ /0"X>%&$ 2%.:&4% ($&$:(*5$:&4% /"5

$:="9"@%&$' ($%"%'(< -* &6% /$0$2.2D &8&"'.% 59'(4%, =.0+7 *9$&&4-$&$.  $ 59'(<

/08/*' %$ 8="5% &$ &*=%'(< =$0$(&60':&'(< /"5 ($C"0+N"%&$' :&'7 /0"1'$20$387 ($' &'7
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1'$:&<:*'7 ;<06 (9/, =$0$(&60':&'(< /"5 /0";98/"%&$' $/> &"57 ($%"%':-"@7 ($' &$

$%&+:&"'=$ /0>&5/$.

4.2  $ 59'(< C$ *+%$' ($&< /0"&+-6:6 /0"*9*@:*.7 =40$7 &67 G50./$X(D7 Y%.:67 (GU)

($' C$ 8="5% :=*1'$:&*+, ($&$:(*5$:&*+ ($' 1"('-$:C*+ :@-3.%$ -* &"57 ':=@"%&*7

G50./$X("@7 ($%"%':-"@7 GR, &'7 :=*&'(87 /0"1'$20$387 ]GC ($' &$ /0>&5/$ &67 =40$7

/0"89*5:67, >/.7 ELOT, DIN, VDE, BS (9/.

4.3 To H/Z C$ *+%$' ($&$:(*5$:-8%" ;<:*' &.% "162'4% (($%"%':-4%) $:3$9*+$7 &67

("'%D7 $2"0<7 >/.7 /0";98/*&$' $/> &" E.F. 377/93 ZG[ 160 ($' C$ 380*' :D-$%:6 CE .7

/9D0*7 :52(0>&6-$ -* &"% /+%$($ *982="5 ($' /0":&$:+$7. a$ :5%"1*@*&$' 5/"=0*.&'(<

$/> &6% /0.&>&5/6 1D9.:6 /':&>&6&$7 &"5 ($&$:(*5$:&D.

4.4 V/m &" "/"+" 1*% C$ :5%"1*@*&$' -* &6% .7 <%. /0.&>&5/6 1D9.:6 /':&>&6&$7 &"5

($&$:(*5$:&D 1*% C$ /$0$963C*+

4.5 V ($&$:(*5D &"5 V/m C$ *+%$' &5/"/"'6-8%" /0"X>% *02":&$:+"5, 2'$ &" "/"+" C$

*(&'-6C*+ '1'$+&*0$ $% 1'$C8&*' /':&"/"'6&'(> 1'$:3<9':67 /"'>&6&$7 ISO 9001 2'$ &"%

:=*1'$:-> ($' &6% ($&$:(*5D 69*(&0"/$0$2.24% N*524%. G/+:67 &" V/m /08/*' %$ 8=*'

5/":&*+ */'&5=*+7 1"('-87 &@/"5 ($' :*'0<7 ($' %$ :5%"1*@*&$' $/> &$ $%&+:&"'=$

/':&"/"'6&'(<.

4.6 [<C* 59'(> 5/>(*'&$' :&6% 82(0':6 &67 */+;9*U67 &67 L/60*:+$7, 6 "/"+$ :* /*0+/&.:6

1'$/+:&.:67 >&' $5&> 1*% $%&$/"(0+%*&$' :&'7 $%.&80. $/$'&D:*'7 D >&' 1*% *+%$'

($&<9969", 8=*' &" 1'($+.-$ $/>00'UD7 &"5 ($' $%&'($&<:&$:D7 &"5 -* <99" ($&<9969"

($' ($&$9"2':-"@ &67 :=*&'(D7 1$/<%67 59'("@ :&"% A%<1"=".

5 . < ? A H L ^ K G ] E

5.1  " 69*(&0"/$0$2.2> N*@2"7 (V/m) C$ *+%$' ($'%"@0'" ($' $-*&$=*+0':&", :&';$0D7

($&$:(*5D7, ($&<9969" %$ 9*'&"502D:*' .7 */'("50'(D -"%<1$ /$0$2.2D7 69*(&0'(D7

*%802*'$7 2'$ &6% <-*:6 ($' $5&>-$&6 0*5-$&"1>&6:6 &.% *2($&$:&<:*.% :&6%
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/*0+/&.:6, /"5 :* $%@/"/&" =0>%" 5/<0?*' /9D067 1'$("/D D $($&$9969>&6&$ &"5

0*@-$&"7 &67 FGV, 8:&. ($' :* -'$ 3<:6 &"5 1'(&@"5 $5&D7. a$ -/"0*+ %$ $%$9<;*' &$

3"0&+$ &67 ($&$%<9.:67 $5&>-$&$ ($' C$ $/"1+1*' &6% /9D06 ':=@ &"5 2'$ :5%*=D

9*'&"502+$.

 5.2  " V/m C$ *(&*9*+ -8:. &"5 */'&606&D &<:67 -*2<967 $(0+;*'$7 :5%*=D 89*2=" &67

/$0"=D7 FGV ($', *3>:"% ($' "' &0*'7 3<:*'7 $5&D7 8="5% ($%"%'(D &<:6, C$ ($&$9D2*'

:&"% /+%$($ 1'$%"-D7 /0"7 ($&$%<9.:6. T* /*0+/&.:6 1'$("/D7 D $($&$9969>&6&$7 &"5

0*@-$&"7 &67 FGV :* -+$ D /*0'::>&*0*7 3<:*'7 C$ *%*02"/"'*+&$' $5&>-$&$ *'1'(>

69*(&0'(> :@:&6-$, /"5 C$ 1'$(>/&*' &6 0*5-$&"1>&6:6 -8:. 1'(&@"5 FGV ($' C$ *(('%*+

&" V/m 2'$ %$ $%$9<;*' &$ 3"0&+$ &67 ($&$%<9.:67.

5.3 b*&< &6% $/"($&<:&$:6 ($' &.% &0'4% 3<:*.% &"5 1'(&@"5 &67 FGV :&6% ($%"%'(D

&<:6, C$ 1'$(>/&*&$' 6 0*5-$&"1>&6:6 &67 *2($&<:&$:67 $/> &6 2*%%D&0'$ ($' C$ 2+%*&$'

$%$-*&$2.2D &.% 3"0&+.% &67 ($&$%<9.:67 :&" 1+(&5" &67 FGV. [$&>/'% &" V/m C$

*02<N*&$' 2'$ -*0'(< 9*/&< =.0+7 3"0&+$ 2'$ %$ $/"U5=C"@% &$ (0+:'-$ :&"'=*+$ &"5 ($'

C$ 1'$(>/&*&$' 6 9*'&"502+$ &"5 $5&>-$&$ 2'$ %$ /$0$-*+%*' &*9'(< :* */'("50'(D

*&"'->&6&$.

5.4 T&6% /*0+/&.:6 -6 */'&5="@7 *((+%6:67 C$ 5/<0=*' :@:&6-$ 1@" $(>-6 $5&>-$&.%

*/$%$96/&'(4% /0":/$C*'4%. A% &" V/m 1*% *(('%D:*', &>&* 1+1*&$' :D-$ $("5:&'(> ($'

"/&'(> /0"7 *'1"/"+6:6 &"5 =*'0':&"@ 2'$ 89*2=".

5.5 a$ 5/<0=*' 15%$&>&6&$ "' */$%$96/&'(87 /0":/<C*'*7 *((+%6:67 /"5 $%$380"%&$'

:&6% /$0<20$3" 5.4 %$ $5?6C"@% /98.% &.% &0'4% 8.7 ($' *3&<.
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6 . * ^ G B K Y H T U T H L ^ 2 / h

 " V/m C$ *+%$' :5-/$2"@7 ($&$:(*5D7 -* *%'$+$ -*&$99'(D ;<:6 ($' C$ $/"&*9*+

$5&"&*9D -"%<1$ /9D06 ($' 8&"'-6 2'$ 9*'&"502+$. a$ *+%$' /$0$2.2D7 *53D-.7 2%.:&"@

*02":&$:+"5, ($&$:(*5$:-8%" ($' 1"('-$:-8%" :@-3.%$ -* $5:&60"@7 1'*C%47

$%$2%.0':-8%"57 ($%"%':-"@7 ($' C$ 380*' :D-$%:6 C.E. (G50./$X(D Y%.:6) ;<:*' &67

"162+$7 &67 ["-':'>% 73/23. G/+:67 C$ 380*' *%:.-$&.-8%$ &$ /$0$(<&. -806 ($'

/$0*9(>-*%$ :

6.1 [@0'$ b806:

6.1.1  "% /*&0*9$'"('%6&D0$.

 6.1.1.1 T" U52*+" &"5 /*&0*9$'"('%6&D0$ *'1'(D7 :=*1'<:*.7 ($' ($&$:(*5D7 2'$

&0"/'(< (9+-$&$.

6.1.2  6% 69*(&0"2*%%D&0'$.

6.1.3  "% *'1'(> :@%1*:-" N*@?*.7 ($' &"% :5%1*:-"C<9$-"

6.1.4  6% *'1'(D =$9@;1'%6 :52("996&D ;<:6 -* &$ /$0$(<&. -806:

 6.1.4.1 [$&<9969$ :&60+2-$&$ $/>:;*:67 &$9$%&4:*.% /"5 C$ /$0*-;<99"%&$'

-*&$?@ &"5 :52(0"&D-$&"7 ('%6&D0$ / 2*%%D&0'$ ($' &67 ;<:67, 2'$ '($%"/"'6&'(D

9*'&"502+$ ($' :5-/*0'3"0< .7 *5:&$C87 :@:&6-$ :* &5=>% 1'$&$0$=87 &"5 1'(&@"5

($/>&"-*7 N*@?*'7 D $/"N*@?*'7 3"0&+.%, ;0$=5(5(94-$&$).

  6.1.4.2  6 1*?$-*%D ($5:+-"5 -* &$ *?$0&D-$&$ &67 *%:.-$&.-8%6 :&" /9$+:'" &"5

V/m 6 "/"+$ C$ *+%$' */$0(D7 2'$ &"59<=':&"% 8.06 9*'&"502+$ 5/> /9D0*7 3"0&+".

  6.1.4.3  "57 :5::.0*5&87 -* &"57 $(0"18(&*7 ($' &$ ($941'< &"57

6.1.5  "% /+%$($ *982="5 ($' $5&"-$&':-"@ */+ &"5 V/m -* &$ /$0$(<&. -806:

  6.1.5 E*1+" *%1*+?*.%, 9*'&"502+$7 ($' $5&"-$&':-4% ($' /*1+" /0":&$:+$7 &67

2*%%D&0'$7 (*/+ &"5 V/m).

  6.1.5.1  " */'("50'(> :@:&6-$ :5%&606&'(D7 3>0&':67 :5::.0*5&4% -8:. FGV.

  6.1.5.2  "57 $/$0$+&6&"57 1'$(>/&*7, $(0"18(&*7 ($' &'7 $:3<9*'*7 2'$ &$ (@0'$ ($'

;"6C6&'(< (5(94-$&$ &.% :5:(*54% &"5 V/m -* &'7 $/$'&"@-*%*7 ($9.1'4:*'7 &"5

/+%$($.

6.1.6  "% $/":'./6&D0$ ;'"-6=$%'("@ &@/"5.
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G/'/0>:C*&$ &" 6="-"%.&'(> (<95--$ 2'$ &6 -*+.:6 &"5 /$0$2>-*%"5 C"0@;"5 (*<%

$/$'&*+&$')

6.2  " V/m C$ :5%"1*@*&$' -* &$ *?D7 /$0*9(>-*%$:

6.2.1 A%*?<0&6&" /*1+" ':=@"7 (-*&$2.2D7) */+&"'=" D */'1$/81'"

6.2.2 h';9'"20$3+$ 6 "/"+$ C$ /*0'8=*' &$ /$0$(<&.:

 6.2.2.1 E0.&>&5/6 1D9.:6 /':&>&6&$7 CE &"5 ($&$:(*5$:&D.

 6.2.2.2 E':&"/"'6&'(> 1"('-4% &"5 *02":&$:+"5 &"5 V/m &"5 ('%6&D0$ ($' &67

2*%%D&0'$7.

 6.2.2.3 V9*(&0"9"2'(< :=81'$

 6.2.2.4 E2=*'0+1'" *2($&<:&$:67 V/m :&6% G996%'(D 294::$

 6.2.2.5 G2=*'0+1'" 9*'&"502+$7 /+%$($ *982="5 V/m :&6% G996%'(D 294::$

 6.2.2.6 G2=*'0+1'" 9*'&"502+$7 ('%6&D0$

 6.2.2.7 G2=*'0+1'" 9*'&"502+$7 ($' :80;'7 2*%%D&0'$7

7 . : ? H K ? W E A L B A @ T H S K E I

7.1 f*%'(<

a$ *+%$' ;'"-6=$%'("@ &@/"5, &*&0<=0"%"7, 510>U5(&"7, ($' C$ 380*' ='&4%'$ *5(>9.7

$%&'($C':&4-*%$. P /*&0*9$'"('%6&D0$7 C$ *+%$' :=*1'$:-8%"7 ($' ($&$:(*5$:-8%"7

:@-3.%$ -* 1'*C%47 $/"1*(&< /0>&5/$ /"'>&6&$7 $/> &" 2%.:&> *02":&<:'", -* */$0(D

':=@ 2'$ &6% /*0':&0"3D &67 2*%%D&0'$7 :* /9D0*7 3"0&+" ($' ($&$:(*5$:-8%"7 2'$

*3$0-"2D :* 69*(&0"/$0$2.2> N*@2"7 (electropak).

7.2 F5%$&>&6&$ $%<(&6:67 3"0&+"5 (Start load delay)

a$ 8=*' &" *9<=':&" 15%$&>&6&$ $%<(&6:67 &"5 90 % &"5 3"0&+"5 *%&>7 10 sec $/>

*((+%6:67 ($' &" 5/>9"'/" 10 % *%&>7 15 sec.

7.3 _5C-':&D7 :&0"34% (governor)

P 05C-':&D7 :&0"34% C$ *+%$' -6=$%'("@ D 69*(&0"%'("@ &@/"5, -*2<967 *5$':C6:+$7

($&<9969"7 2'$ &6 1'$&D06:6 &.% :&0"34% &"5 ('%6&D0$ :@-3.%$ -* &$ /0>&5/$ BS 5514

Class A1 D ($9@&*0" $5&D7.

42



7.4 T@:&6-$ U@?*.7

V U@?6 &"5 ('%6&D0$ C$ 2+%*&$' -* 295(> %*0>, :* (@(9.-$ (9*':&D7 (5(9"3"0+$7

-8:. $%&9+$7. f'$ &6% U@?6 &"5 %*0"@, C$ 5/<0=*' *'1'(> ;'"-6=$%'(> (5U*9.&> U52*+",

($&<9969" ($' 2'$ &0"/'(< (9+-$&$, $%*-':&D0$7 /"5 C$ ('%*+&$' $/> &"% ('%6&D0$ ($'

*'1'(>7 C*0-":&<&67 :* /*0+/&.:6 5/*0C80-$%:67 &"5 %*0"@.

7.5 T@:&6-$ 9+/$%:67

V 9+/$%:6 &"5 ('%6&D0$ C$ 2+%*&$' -* *?$%$2($:-8%6 (5(9"3"0+$ &"5 9$1'"@ 9+/$%:67

-8:. 20$%$N.&D7 $%&9+$7 *?"/9':-8%67 -* $%$("53':&'(D ;$9;+1$ /+*:67.  " (@(9.-$

9+/$%:67 C$ *+%$' *3"1'$:-8%" -* 3+9&0" 9$1'"@ -* *@("9$ $%&'($C':&4-*%" *:.&*0'(>

:&"'=*+".  " U52*+" 9$1'"@ C$ U@=*&$' -* &6 ;"DC*'$ &"5 (5(9"3"0"@%&"7 295("@ %*0"@,

/0'% $/> &6% *+:"1" &"5 :&" (@0'" :4-$ &"5 ('%6&D0$, C$ 380*' 8%$ -$%>-*&0" 9$1'"@,

($C47 ($' /0*::":&$&'(D ;$9;+1$ 2'$ &" :@:&6-$ /0":&$:+$7 8%$%&' =$-69D7 /+*:67 &"5

9'/$%&*9$+"5.

7.6 T@:&6-$ &0"3"1":+$7 ($5:+-"5

 " :@:&6-$ ($5:+-"5 C$ $/"&*9*+&$' $/> &6% (@0'$ $%&9+$ 5U69D7 /+*:67 ($' &$

$(0"3@:'$ 2'$ &6% *':$2.2D &"5 ($5:+-"5, &6 ;"6C6&'(D $%&9+$ /0":$2.2D7 ($5:+-"5

($' */'/98"% =*'0"(+%6&" -6=$%':->. T&6% *+:"1" &67 20$--D7 ($5:+-"5 C$ 5/<0=*'

3+9&0", &" "/"+" C$ 380*' *:.&*0'(< *@("9$ $%&'($C':&4-*%" :&"'=*+".

7.7 T@:&6-$ :5::.0*5&4%

a$ 5/<0=*' :5:&"'=+$ :5::.0*5&4% 12 D 24 V DC ;$08.7 &@/"5 -"9@;1"5 - "?8.7 */+

&67 ;<:*.7 &"5 V/m. a$ $/":("/*+ :&6% $5&>-$&6 *((+%6:6 -8:. &"5 69*(&0'("@ *(('%6&D

(-+N$7) -*&< &6% 1'$("/D D /$0$&*&$-8%6 ;@C':6 &67 &<:67 ($' C$ 8=*' =.06&'(>&6&$ '($%D

2'$ */$%*'96--8%*7 *(('%D:*'7 &"5 V/m. a$ $/"&*9*+&$' $/> *%$99$(&D0$ *%':=5-8%"5

&@/"5 -* *'1'(> -*&$:=6-$&':&D :5%*="@7 0*@-$&"7. V :5:&"'=+$ C$ :5%"1*@*&$' $/> &$

$/$0$+&6&$ ($941'$ :@%1*:67 ($' &"57 $(0"18(&*7, *%4 C$ 5/<0=*' *%$99$(&'(< ($'

:@:&6-$ */'("50'(D7 :5%&606&'(D7 3>0&':67 $/> &6 FGV.

7.8 Z+9&0" $80"7
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T&" :.9D%$ $%$00>36:67 $80$ C$ *+%$' &"/"C*&6-8%" *%':=5-8%" 3+9&0"

:52(0$&D:*.7 :(>%67 ?60"@ &@/"5, -* *5(>9.7 $%&'($C':&4-*%" :&"'=*+".

7.9 T@:&6-$ *982="5 ($' /0":&$:+$7

a$ 5/<0=*' /9D0*7 :@:&6-$ *982="5 -* &6 ;"DC*'$ 69*(&0'("@ /6%+"5 /"5 /0"($9*+

&6% $5&>-$&6 1'$("/D &67 9*'&"502+$7 &"5 ('%6&D0$ (-8:. &5/.-8%"5 (5(94-$&"7) -$N+

-* &'7 $/$0$+&6&*7 :6-<%:*'7 2'$ &'7 *?D7 /*0'/&4:*'7 :

$. F'$("/D :* /*0+/&.:6 /&4:*.7 &67 /+*:67 9$1'"@.

;. F'$("/D 9>2. 5U69D7 C*0-"(0$:+$7.

2. F'$("/D 9>2" 5/*0:&0"3+$7

1. F'$("/D 9>2" =$-69D7 :&<C-67 U5(&'("@ 520"@

7.10 T@:&6-$ *((*%&0"3>0"5

P *((*%&0"3>0"7 <?"%$7 C$ 8=*' 8((*%&0$ $/> :(960> =<95;$ -* *'1'(D */*?*02$:+$.

V -*&<1":6 &67 (+%6:67 $/> &"% :&0"3$9"3>0" <?"%$ :&"% *((*%&0"3>0" C$ 2+%*&$' -*

"1"%&.&"@7 &0"="@7. [<C* 8-;"9" &"5 ('%6&D0$ C$ 380*' 1@" *9$&D0'$ :5-/+*:67 ($' 8%$

*'1'(D7 ($&$:(*5D7 *9$+"5, -* *:.&*0'(> *'1'(> :/*'0"*'187 *9$&D0'" ($C’>9"% &" -D("7

&67 *:.&*0'(D7 /*0'380*'$7.  $ 810$%$ &67 ;<:67 ($' &"5 1'.:&D0$ 1*% C$ */'18="%&$'

*/':(*5D7, $99< C$ $%&'($C+:&$%&$'. V 1'$->03.:6 &"5 :4-$&"7 &"5 ('%6&D0$ C$ *+%$'

*5=*0D7 ($' <%*&6 2'$ */'C*406:6 ($' *?$2.2D 1'$3>0.% &-6-<&.% $5&"@ ($' >9$ &$

('%"@-*%$ -806 &"5 C$ ($9@/&"%&$' $/> -*&$99'(< /982-$&$ 2'$ /0":&$:+$.

7.11 T@:&6-$ :&0"3$9"3>0"5

P :&0"3$9"3>0"7 <?"%$7 -* >9*7 &'7 -<N*7 /"5 380"%&$' */’ $5&"@, ($C47 ($' 6 */8(&$:D

&"5, 169$1D " <?"%$7 &67 2*%%D&0'$7 -* &'7 /*0':&0*3>-*%*7 -<N*7 C$ $/"&*9"@% *9$:&'(>

:@:&6-$ N52":&$C-':-8%" 15%$-'(<, 4:&* &" /$0$2>-*%" 0*@-$ %$ *+%$' $/$99$2-8%"

$/> &$9$%&4:*'7.

7.12 T@:&6-$ $/$2.2D7 ($5:$*0+.%

V $/$2.2D &.% ($5:$*0+.% $/> &"% ('%6&D0$ C$ 2+%*&$' -8:. *'1'("@ ;'"-6=$%'("@

&@/"5 :'2$:&D0$ ($' -8:. ($&$99D9"5 1'$&"-D7 :.96%4:*.%.
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7.13 T@:&6-$ /0"C*0-<%:*.7 %*0"@

 $ V/m C$ *+%$' *3"1'$:-8%$ -* /0"C*0-$%&D0*7 %*0"@ ($&<996967 ':=@"7, "' "/"+"'

C$ &0"3"1"&"@%&$' -* 220V -8:. &"5 /+%$($ *982="5 &.% V/m. P' /0"C*0-$%&D0*7 C$

1'$&60"@% &" %*0> U@?*.7 :* ($&<99696 C*0-"(0$:+$ 4:&* %$ *+%$' 15%$&D 6 <-*:6 ($'

=.0+7 /0";9D-$&$ *((+%6:6 &"5 V/m 5/> 15:-*%*+7 ($'0'(87 :5%CD(*7.

8 . 4 ? @ @ S H K A E

V 2*%%D&0'$ C$ *+%$' :=*1'$:-8%6 ($' ($&$:(*5$:-8%6 ($&< /0"&+-6:6 $/> 2%.:&>

G50./$X(> *02":&<:'", :@-3.%$ -* &$ 1'*C%D /0>&5/$ IEC 34-1, ISO 8528-3, BS5000 -

Part 3, VDE0530, UTE 5100, NEMA MG1-22, CEMA, CSA 22.2 ($' AS1359. H 2*%%D&0'$ *+%$'

:@2=0"%6, 69*(&0"%'("@ &@/"5, $5&"005C-'N>-*%6, $5&"1'*2*'0>-*%6, -* 69*(&0"%'(D

1'82*0:6 :&"% +1'" <?"%$. a$ *+%$' =.0+7 UD(&0*7 (brushless) -* /9D0.7

$9969":5%1*>-*%$ $/":;*:&'(< &59+2-$&$.

 $ (@0'$ :&"'=*+$ &67 2*%%D&0'$7 *+%$' :

Z<:*'7, &<:6 *?>1"5 3 3<:*.% 400/230V

[9<:6 H

T5%&*9*:&D7 ':=@"7 :5%3 0,8

T&0"387 / /*0+"1"' 1500 rpm / 50 Hz

E$0$->03.:6 (5-$&"*'1"@7 ($-/@967 THD -'(0>&*06 1,8 =.0+7 3"0&+"

 69*3.%'(87 /$0*-;"987 THF -'(0>&*0*7 &"5 2%

V 2*%%D&0'$ C$ /08/*' %$ $%&8=*' :* 5/*03>0&.:6 ($&< VDE 530 -* &"% +1'" :5%&*9*:&D

':=@"7 ($' ($%"%'(D &<:6. P ;$C->7 $/>1":67 &67 2*%%D&0'$7 2'$ :5%3 = 0,8 *+%$'

&"59<=':&"% 88 %.

H /$0*-;"9D :&6 0$1'"3.%'(D -*&<1":6 C$ /08/*' %$ 1'$&60*+&$' :&" *9<=':&" :@-3.%$

-* &$ /0>&5/$ BS800 ($' VDE (9<:6 G ($' R.

V /0":&$:+$ &67 2*%%D&0'$7 C$ *+%$' ]_ 22 ($&<99696 2'$ ;'"-6=$%'(D =0D:6, (9*':&"@

&@/"5 -* /0"3@9$?6 8%$%&' :&$N>%&.% 51<&.% ($' ($95--8%$ $%"+2-$&$ :&$ <(0$ &67 2'$
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&"% $5&"$*0':->,  " (';4&'" &.% $(0"1*(&4% &"/"C*&6-8%" :&6 2*%%D&0'$ -* *@("96

/0>:;$:6, *+%$' -*&$99'(>, :&*2$%>, :@-3.%$ -* &" /0>&5/" ]_44.

V :5%1*:-"9"2+$ &.% &59'2-<&.% C$ *+%$' ($&< $:&80$ -* &"% "518&*0" $/*5C*+$7

2*'.-8%".

P 0>&"0$7 &67 2*%%D&0'$7 C$ *+%$' 15%$-'(< N52":&$C-':-8%"7 ($' *9*@C*0"7 $/>

1"%D:*'7. E*0':&083*&$' -8:. &"5 *-/0>:C'"5 *10<%"5 ($' $5&"9'/$'%>-*%"5 &0';8.7

-*2<967 1'<0(*'$7 N.D7, (9*':&"@ &@/"5, /"5 ;0+:(*&$' :&" *-/0>:C'" -80"7 &67

2*%%D&0'$7 (single bearing type)

V 1'82*0:6 C$ */'&52=<%*&$' -8:. $%"0C.&'(D7 28350$7 /"5 /*0'9$-;<%*' 6 1'>1"57 ($'

1'<&$?6 /0":&$:+$7, -8:. VARISTOR, 8%$%&' $'3%+1'.% 5/*0*%&<:*.% ($' 5/*0&<:*.%. V

&<:6 *?>1"5 &67 2*%%D&0'$7 $5&"05C-+N*&$' -8:. 69*(&0"%'("@ $5&>-$&"5 05C-':&"@

&<:67 (AVR). P $5&>-$&"7 05C-':&D7 &<:67 1'$C8&*' *%:.-$&.-8%6 1'<&$?6 /0":&$:+$7

8%$%&' /$0$&*&$-8%67 5/*01'82*0:67 /"5 *+%$' /'C$%>% %$ "3*+9*&$' :* *:.&*0'(D D

*?.&*0'(D $'&+$. V 1'<&$?6 /0":&$:+$7 $/"1'*2*+0*' &6% 2*%%D&0'$ -8:$ $/> 8%$ *9<=':&"

=0"%'(> 1'<:&6-$ 5 sec.

H 2*%%D&0'$ C$ 380*' :* C8:6 *@("9$ */'C*.0"@-*%6, &"% $5&>-$&" 69*(&0"%'(> ($'

/9D0.7 :&*2$%> 05C-':&D &<:*.7 (AVR) -* 15%$&>&6&$ :&$C*0"/"+6:67 &67 &<:67 *%&>7

/*0'"=D7 ± 1,5 % &67 "%"-$:&'(D7 &'-D7 :* "/"'$1D/"&* -*&$;"9D &"5 3"0&+"5 ($' &"5

:5%&*9*:&D ':=@"7 $/> 0,8 8.7 1 :5-/*0'9$-;$%"-8%67 ($' &67 -*&$;"9D7 &.% :&0"34%.

9 . h ? a V T – 7 @ H A B K E NE UX A B S _ D U T

_DUT

 " :52(0>&6-$ /*&0*9$'"('%6&D0$ C$ *10<N*&$' :* =$9@;1'%6 :52("996&D ;<:6

;$08.7 &@/"5 ($&$:(*5$:-8%6 $/> =$9@;1'%*7 1'$&"-87.

h?aVT
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P /*&0*9$'"('%6&D0$7 ($' 6 2*%%D&0'$ C$ *+%$' $/’ *5C*+$7 :5%1*1*-8%$ ("-"$?"%'(<)

-* =*94%6 /0":$0-"2D7 2'$ &6 $/"352D $/*5C520$--+:*.7 -*&< $/> -$(0<% =0D:'%. P

<?"%$7 &67 2*%%D&0'$7 C$ :5%18*&$' -* &"% :3>%159" &"5 ('%6&D0$ "-"$?"%'(< -8:.

*9$:&'("@ :5%18:-"5 *'1'(D7 ($&$:(*5D7, 4:&* %$ -6% 5/<0="5% ;9$;*087 &$9$%&4:*'7 :&"

:52(0>&6-$. f*%'(< 6 -*&<1":6 &67 (+%6:67 C$ $/"&*9*+ 8%$ *%'$+" :@%"9", $C>05;",

*589'(&", ':=50> ($' $/$99$2-8%" /9D0.7 $/> ;9$;*087 &$9$%&4:*'7 ($' (0+:'-$ :6-*+$,

8&:' 4:&* 6 $%"-"'"-"03+$ &"5 :52(0"&D-$&"7 %$ *+%$' *9<=':&6 ($' &" /$0$2>-*%"

69*(&0'(> 0*@-$ :&$C*0D7 :5=%>&6&$7.

7@HABKENEUXABPI \DU?AI

A%&'(0$1$:-'(87 ;<:*'7 C$ /$0*-;<99"%&$' -*&$?@ &"5 /9$':+"5 ($' &.% :&60'2-<&.%

('%6&D0$ / 2*%%D&0'$7 /"5 C$ *?$:3$9+N"5% &6% /9D06 $/"->%.:6 &.% (0$1$:-4% &.%

/*0':&0*3>-*%.% -*04%.

:KLO^WEBHSK?I EUODW?AEI

G'1'(> /982-$ /0":&$:+$7 ($&< 15:&5=6-<&.% C$ /*0';<99*' &"% $%*-':&D0$, &'7

&0"=$9+*7 $%*-':&D0"7 ($' &"% *%$99$(&D0$ 3"0&+:*.7 :5::.0*5&4%. G/+:67 *'1'(>7

/0"359$(&D0$7 C$ &"/"C*&6C*+ :&" U52*+" 2'$ &6% /0":&$:+$ &67 (5U8967 $/> =&5/D-$&$.

+?VEX?@S BE^U]XL^

T&" /9$+:'" &"5 V/m C$ 5/<0=*' 1*?$-*%D ($' C$ /*0'9$-;<%*' >9$ &$ $/$0$+&6&$

*?$0&D-$&$, >/.7: /4-$ /9604:*.7 $%$/%*5:&D0$, /982-$ 1'6CD:*.7, :.96%4:*'7

&0"3"1"&D:*.7 ($' */':&0"3D7 ($5:+-"5 /0"7 &"% ('%6&D0$, /4-$ *((*%4:*.7 ($'

*%1*'(&'(> /*0'*="-8%"5 ($5:+-"5. V 1*?$-*%D C$ */$0(*+ 2'$ &"59<=':&"% 8.06 9*'&"502+$

&"5 V/m 5/> &" -82':&" 3"0&+" &67 *2($&<:&$:67 (&$5&"=0"%':-8%6 9*'&"502+$ &"5

9*'&"502'("@ *?"/9':-"@).

1 0 . : ] @ E B E I 7 ^ H L XE H A U X L a B E A " W P G R L ^  (7^ H Y XE H L I + "+ +2" -

2 / h )

10.1 E*0'20$3D 9*'&"502+$7
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A.  " V/m C$ -*:"9$;*+ -*&$?@ &"5 /+%$($ 0*5-$&"1>&6:67 ($' &"5 /+%$($ 1'$%"-D7, 6

69*(&0'(D *%802*'$ &"5 1'(&@"5 &"5 FGFFVG 1'*0=>-*%6 -8:. $5&4% C$ */'&60*+&$' $/> &"%

*/'&606&D &<:*.7 &"5 V/m ($' *3>:"% ($' "' &0*'7 3<:*'7 &67 (@0'$7 /$0"=D7 8="5% ($%"%'(D

&<:6, 6 *2($&<:&$:6 C$ &0"3"1"&*+&$' $/> &6% (50+.7 /$0"=D.

h. T* /*0+/&.:6 1'$("/D7 D $($&$9969>&6&$7 &67 /"'>&6&$7 0*@-$&"7 -+$7 D ($'

/*0'::"&80.% 3<:*.% &"5 FGFFVG, C$ 1'*2*+0*&$' $5&>-$&$ &" 69*(&0"%'(> :@:&6-$, C$

1'$(>/&*' *%&*947 &6 0*5-$&"1>&6:6 &"5 1'(&@"5 &"5 FGFFVG, C$ *(('%*+ &" V/m ($' C$

$%$9$-;<%*' &$ 3"0&+$ &67 ($&$%<9.:67. g&$% 9$-;<%*&$' &" :D-$ >&' 5/<0=*' /0>;96-$

:&" 0*@-$ &"5 1'(&@"5, C$ $%"+2*' 6 */$3D &"5 0*@-$&"7 &"5 1'(&@"5 ($' C$ *%*02"/"'*+&$'

&" =0"%'(> ($C5:&806:67 :&6% *((+%6:6. V 05C-'N>-*%6 $5&D =0"%'(D ($C5:&806:6 C$

:5%&*9*+ :&6% $/"352D 9$%C$:-8%.% *(('%D:*.% $/> :&'2-'$+*7 1'$("/87 D :* /*0+/&.:6

/"5 6 &<:6 /$0"5:'<N*' :&'2-'$+*7 1'$(5-<%:*'7. g&$% " =0>%"7 0@C-':67 &"5 =0"%'("@

($C5:&806:67 */89C*', C$ 1+%*&$' :D-$ *((+%6:67.

f. b*&< &6% $/"($&<:&$:6 ($' &.% &0'4% 3<:*.% &"5 1'(&@"5 &"5 FGFFVG :&6% ($%"%'(D

&<:6, C$ *%*02"/"'*+&$' &" =0"%'(> ($C5:&806:67 &67 -*&$2.2D7 $/> &" V/m :&" 1+(&5" ($'

>&$% /$089C*' " 05C-'N>-*%"7 =0>%"7 C$ -*&<2*&$' &" 3"0&+" :&6 FGV. G<% ($&< &6 1'<0(*'$

&67 /$0$/<%. =0"%'(D7 ($C5:&806:67 */$%*-3$%':&*+ :3<9-$ 1'(&@"5, &>&* C$ $(504%*&$'

6 *%&"9D (0<&6:67 &"5 V/m ($' C$ 2+%*&$' <-*:6 -*&$2.2D &.% 3"0&+.% :&" V/m. G<% 1*%

*-3$%':&"@% :3<9-$&$ :&" 1+(&5" &" =0"%'(> U@?67 &"5 ('%6&D0$ C$ *?$:3$9+N*' &6%

9*'&"502+$ &"5 V/m =.0+7 3"0&+", 4:&* %$ U5=C*+ &" V/m /0'% 1'$("/*+ 6 9*'&"502+$ &"5.

P /+%$($7 $5&"-$&':-"@ ($' *982="5 */'&08/*' &6% $5&>-$&6 *((+%6:6 &"5 V/m ($'

1'$&+C*&$' :* 1@" /*1+$ :

$. V9*(&0"%'(> /*1+" *%1*+?*.% ($' $5&"-$&':-4%, &" "/"+" C$ *+%$' :5%1*1*-8%" ($'

:&60'2-8%" */+ &67 *%'$+$7 ;<:67 &"5 V/m ($' &" "/"+" C$ /*0'9$-;<%*' ($' &" circuit breaker.

;. A%*?<0&6&" /*1+" -*&$2.2D7 (':=@"7) */+&"'=" D */'1$/81'", &" "/"+" -/"0*+ ($' %$

*+%$' *%:.-$&.-8%" :&" /+%$($ &@/"5 /*1+.% &"5 $%&9'":&$:+"5.

10.2 E*1+$ G%1*+?*.% G982="5 & A5&"-$&':-4%
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[<C* /+%$($7 8%1*'?67 *982="5 ($' $5&"-$&':-"@ %$ *+%$' *0-<0'" (9*':&"@ &@/"5,

':=50D7 -*&$99'(D7 ($&$:(*5D7 ($' *'1'(D7 ;$3D7, */':(8U'-"7 $/> *-/0>7. P .7 <%.

/+%$($7 *+%$' &"/"C*&6-8%"7 :&" /9$+:'" &"5 V/m ($' %$ *+%$' *?"/9':-8%"7 -* /0"62-8%"

U63'$(> :@:&6-$ 9*'&"502+$7 ($' *982="5.

 " :@:&6-$ %$ *%:.-$&4%*' &6% /0":&$:+$ &"5 ('%6&D0$ ($' &67 2*%%D&0'$7 :* ("'%>

9"2':-'(>, &" "/"+" %$ 8=*' &6% 15%$&>&6&$ $%<95:67 ($' :@2(0':67 &.% 1'$3>0.%

/$0$-8&0.%. P' /960"3"0+*7 %$ 1'"=*&*@"%&$' ($' %$ $/*'("%+N"%&$' -* $/9> &0>/" :&6%

U63'$(D "C>%6 &"5 /+%$($.

P' 69*(&0'(87 *%1*+?*'7, "' /$0<-*&0"' 9*'&"502+$7 &"5 ('%6&D0$, "' "162+*7, "'

/0"*'1"/"'D:*'7 ($' "' :5%$2*0-"+ %$ $/*'("%+N"%&$' -* $/9> &0>/" :&6% -*2<96 U63'$(D

&"5 "C>%6.

G%1*+?*'7, 6=6&'(D :D-$%:6 ($' -6%@-$&$ .7 (<&.C':

10.2.1 & 10.2.2. G%1*+?*'7 *982=.% 9*'&"502+$7

Y%1*'?6 8%&$:67 2*%%D&0'$7 A-/80

Y%1*'?6 &<:67 2*%%D&0'$7 Volt

Y%1*'?6 :5=%>&6&$7 (Hz)

Y%1*'?6 &<:67 -/$&$0'4% (Volt DC)

Y%1*'?6 :&0"34%

Y%1*'?6 .04% 9*'&"502+$7

Y%1*'?6 C*0-"(0$:+$7 ('%6&D0$ "C

Y%1*'?6 /+*:67 9$1'"@ ('%6&D0$ bar

Y%1*'?6 /$0"=D7 0*@-$&"7 $/> (*%&0'(D /$0"=D

>> >> >> $/> V/m

Y%1*'?6 C8:67 9*'&"502+$7

10.2.3 T@:&6-$ /0":&$:+$7 ($' Alarm 6=6&'(< ($' "/&'(< ((>(('%"5 =04-$&"7) -* (0<&6:6

&"5 ('%6&D0$ (:;8:6) ($' $%&+:&"'=$ -6%@-$&$ */+ &67 "C>%67:
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LU69D C*0-"(0$:+$ %*0"@

d$-69D /+*:6 9$1'"@

d$-69D :&<C-6 %*0"@

L/*0:&0"3+$ &"5 ('%6&D0$

G%*02"/"+6:6 &"5 emergency stop

10.2.4 G%1*+?*'7 alarm =04-$&"7 (+&0'%" /0"*'1"/"'6&'(< (=.0+7 :;8:6 &"5 ('%6&D0$) ($'

$%&+:&"'=$ -6%@-$&$ */+ &67 "C>%67

A/$'&*+&$' :5%&D06:6 &"5 ('%6&D0$

P ('%6&D0$7 1*% *(('%*+, *%*02"/"'6-8%" &" STOP &"5 ('%6&D0$

L/*0:&0"3+$ &"5 ('%6&D0$

L/":&0"3+$ &"5 ('%6&D0$

LU69D C*0-"(0$:+$ %*0"@ &"5 ('%6&D0$

d$-69D /+*:6 9$1'"@ ('%6&D0$

A/"&5=+$ *((+%6:67

P ('%6&D0$7 1*% :&$-<&6:* &6% 9*'&"502+$ &"5

F*% 1'*2*+0*&$' &" 15%$-> &"5 ('%6&D0$ D (>/6(* " '-<%&$7

d$-69D &<:6 -/$&$0+$7

LU69D &<:6 -/$&$0+$7

G%*02"/"+6:6 &"5 emergency stop

d$-69D &<:6 2*%%D&0'$7

LU69D &<:6 2*%%D&0'$7

10.2.5 G%1*+?*'7 C8:*.% 9*'&"502+$7

Block

Manual

Automatic

Test

["-;+$ =*'0':-"@ */'9"24% C8:*.% 9*'&"502+$7 MODE, SCROLL, START, STOP

10.2.6 Y%$% &0'3$:'(> */'&606&D &<:67 &67 (*%&0'(D7 /$0"=D7, -*2<967 $(0+;*'$7, " "/"+"7

C$ */'&60*+ &'7 &0*'7 3<:*'7 &67 (*%&0'(D7 /$0"=D7 ($' $% -*'.C*+ 6 &<:6 (<&. "0':-8%.%
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"0+.%, 8:&. ($' :&6 -'$ 3<:6, C$ 1+%*&$' *%&"9D -8:. &"5 */'&606&D %$ *(('%D:*' &" V/m ($'

%$ :5%18:*' &"57 ($&$%$9.&87 :&" 1+(&5" &67 2*%%D&0'$7.

10.2.7 G/'("50'(> :@:&6-$ :5%&606&'(D7 3>0&':67 &.% :5::.0*5&4% $/> &" 0*@-$ &67

(*%&0'(D7 /$0"=D7.

10.2.8 g9"57 &"57 $/$0$+&6&"57 =0"%"1'$(>/&*7, ;"6C6&'(87 $:3<9*'*7, $(0"18(&*7 2'$

&$ (@0'$ ($' ;"6C6&'(< (5(94-$&$ -* &'7 $/$'&"@-*%*7 ($9.1'4:*'7 &"5 /+%$($, :5:&D-$&$

*/';0<15%:67 *((+%6:67 ($' 1'$("/D7 &"5 ('%6&D0$ ($' :@:&6-$ */';0<15%:67 &67 :@%1*:67

&.% ($&$%$9.&4% $/> &6% 2*%%D&0'$ -*&< &6% */$%$3"0< &67 &<:67 &67 (*%&0'(D7 /$0"=D7.

10.2.9 E9*?"@1*7 :5%*="@7 ($' *%$99$::>-*%"5 0*@-$&"7 /9D0*'7 *%&>7 :.9D%.%

(/9*?"@1*7 DC ($' AC).

P' /9*?"@1*7 &"5 ('%6&D0$ ($' &"5 *%$99$(&D0$ C$ :5%18"%&$' -* &"% /+%$($ -8:.

;'"-6=$%'("@ &@/"5 :5%1*&D0$ /"99$/94% $(0"1*(&4%, 8&:' 4:&* %$ */'&08/*&$' "

20D2"0"7 *%&"/':->7 ;9<;67 ($' 6 *@("96 :@%1*:6.

10.2.10 E0":&$:+$ f*%%D&0'$7 (Circuit Breaker)

T&" /*1+" *%1*+?*.% C$ ;0+:(*&$' ($' " circuit breaker " $5&>-$&"7 &*&0$/"9'(>7

1'$(>/&67 +:67 ':=@"7 -* &" V/m, -* C*0-'(< ($' -$2%6&'(< :&"'=*+$ 2'$ &6% /0":&$:+$ &67

2*%%D&0'$7 $/> 5/*03>0&.:6 ($' ;0$=5(@(9.-$.

10.2.11 A/"-$(05:-8%*7 *%1*+?*'7

P /+%$($7 $5&"-$&':-"@ ($' *982="5 C$ 1'$C8&*' -+$ *9*@C*06 */$3D 2'$

$/"-$(05:-8%" alarm /.=. 2'$ &" V/m :* 9*'&"502+$. A/> &" /*1+" -*&$2.2D7 1@%$&$' %$

963C"@% "' /$0$(<&. *%1*+?*'7.

G/$3D FGFFVG (9*':&D

G/$3D V/m (9*':&D

10.2.12 P /+%$($7 $5&"-$&':-"@ ($' *982="5 C$ 8=*' &6 15%$&>&6&$ $5&"-<&"5 1"('-D7 &"5

V/m <%*5 3"0&+"5, -* 0@C-':6 1'$:&D-$&"7 -*&$?@ &.% 1"('-4% $/> 1 8.7 7 6-80*7.
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10.2.13 P /+%$($7 $5&"-$&':-"@ ($' *982="5 C$ 8=*' &6% 15%$&>&6&$ /0"*'1"/"+6:67 &"5

=*'0':&D 2'$ &6% $%$2($'>&6&$ :80;'7 -* 0@C-':6 &.% -*:"1'$:&6-<&.% -*&$?@ &.% :80;'7

$5&4% -* /0"*'1"/"'6&'(> alarm ($' -D%5-$ :&6% "C>%6. V 0@C-':6 $5&D 1*% *-/"1+N*' &6

9*'&"502+$ &"5 V/m *<% $5&> 8=*' 5/*0;*+ &'7 /0"($C"0':-8%*7
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10.3 E*1+" b*&$2.2D7 - ]:=@"7

 " /*1+" -*&$2.2D7 C$ *+%$' *%:.-$&.-8%" :&" /+%$($ &@/"5 /*1+.% &"5

$%&9'":&$:+"5, */':(8U'-" $/> *-/0>7 /"5 C$ /*0'9$-;<%*' :

10.3.1 F@" $5&>-$&"57 &*&0$/"9'("@7 1'$(>/&*7 3"0&+"5 (0*98) +:67 ':=@"7 -* &6% ':=@

&"5 V/m -* &'7 ($&<9969*7 ;"6C6&'(87 */$387 2'$ &" 1+(&5" &67 (*%&0'(D7 /$0"=D7 ($' &67

2*%%D&0'$7

10.3.2 T@:&6-$ 69*(&0'(D7 ($' -6=$%'(D7 -$%1<9.:67 &.% 1@" .7 <%. $5&"-<&.%

1'$("/&4% &"5 :5:&D-$&"7 -*&$2.2D7 2'$ &"% $/"(9*':-> &67 &$5&>=0"%67 0*5-$&"1>&6:67

&.% *2($&$:&<:*.% $/> &6% (*%&0'(D /$0"=D ($' &.% V/m.

10.3.3 O5=%+*7 *%1*'(&'(87 /$0"=D7 0*@-$&"7 $/> &" 1+(&5" (*%&0'(D7 /$0"=D7 D $/> &$

V/m.

10.3.4 [$941'$ -* &"57 $(0"18(&*7 &"57 2'$ &6 :@%1*:6 &"5 /*1+"5 *%1*+?*.% -* &$

/*1+$ ':=@"7 -* &6% ($&<99696 $0+C-6:6 2'$ &6% :.:&D :@%1*:6 :&'7 $%&+:&"'=*7 C8:*'7 :&$

1@" /*1+$.

1 1 . $ J L R K ?g U ? A I 7 @ EN Y R L ^

P /0"-6C*5&D7 &"5 69*(&0"/$0$2.2"@ N*@2"57 C$ /0";*+ ($' :&6% /9D06

*2($&<:&$:6 $5&"@, -* >9$ &$ :5%"1*@"%&$ $5&> -6=$%D-$&$ ($' :5:(*587. Y&:' C$

/0";*+:

· T&6% *2($&<:&$:6 &"5 69*(&0"/$0$2.2"@ N*@2"57 */+ $%&'(0$1$:-'(4% :&60'2-<&.%.

· T&6% *2($&<:&$:6 &67 1*?$-*%D7 ($5:+-"5, &"5 /+%$($ *982="5, &67 :5:&"'=+$7

:5::.0*5&4% ($' &"5 $%"0C.&D 3>0&':D7 &.%.

· T&6% ($&$:(*5D &67 :.9D%.:67 $/$2.2D7 ($5:$*0+.% ($C47 ($' >9.% &.%

:.96%4:*.% &67 1*?$-*%D7 ($5:+-"5 (:.9D%.:6 :@%1*:67 -*&< &"5 N*@2"57,

/9D0.:67, $*0':-"@ (.9./.).

· T&6% ($&$:(*5D >9.% &.% 69*(&0'(4% 20$--4% :@%1*:67 &"5 N*@2"57, -* &"% /+%$($

=$-69D7 &<:67 ($C47 ($' -* &6% :5:&"'=+$ :5::.0*5&4%, $%"0C.&"@ (.9./.
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· T&'7 $/$'&"@-*%*7 05C-+:*'7, 1"('-87 (.9./. 2'$ &6% /$0<1":D &"5 :* ($%"%'(D

9*'&"502+$.

· T&6% /$0<1":6 >9.% &.% 8%&5/.% "162'4% :5%&D06:67 (.9./., :&6% *(/$+1*5:6 &"5

/0":./'("@ (.9./.

T&"% *?"/9':-> &"5 V/m C$ /*0'9$-;<%"%&$' */+:67:

· 1 /9D067 :*'0< /$0*-;5:-<&.% (39$%&N4%)

· 2 :&"'=*+$ 3+9&0"5 ($5:+-"5

· 2 :&"'=*+$ 3+9&0"5 *9$+"5 9+/$%:67

P G02"9<;"7 2'$ >9" &" =0"%'(> 1'<:&6-$ /"5 C$ *+%$' 5/*@C5%"7 2'$ &'7 V/b

*2($&$:&<:*'7, C$ C8&*' :* 9*'&"502+$ &" 69*(&0"/$0$2.2> N*@2"7 (<C* &0*'7 (3) -D%*7 */+

1@" 40*7 2'$ %$ 1'$/':&"@&$' >&' $5&> ;0+:(*&$' :* /9D06 *&"'->&6&$. G/+:67 *+%$'

5/"=0*.-8%"7 %$ /$0<:=*' 20$/&87 "162+*7 /0"7 &"% G02"1>&6, /0'% $/> &6% "0':&'(D

/$0$9$;D, 4:&* " :5%&606&D7 &.% *2($&$:&<:*.% %$ 2%.0+:*' &6% "0CD :5%&D06:6 ($'

9*'&"502+$ &"5 :52(0"&D-$&"7 ($' &"% &0>/" &.% &0'-6%'$+.% 1"('-4%.
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 "&,.02 :5(+.745792 29

*$* 2=7 7$ (=7 .*=;, 7, <.(* 7*.($ 72-VS3

 (:.0(* * 7f=(* "<"4&($ ( *")

1 . 4 ? @ A B S : ? K A G KEOS

1.1 T&>="' &67 *2($&<:&$:67

 " $%&'(*+-*%" &"5 802"5 *+%$' 6 &69*8%1*'?6-&69**/'&D06:6 &"5 $%&9'":&$:+"5 A2-VS3 ($'

&"5 1'(&@"5 $/"=8&*5:67 (*%"@ $/> &"/'(> :@:&6-$ *982="5 ($' 6 &69*/$0$("9"@C6:D

&"57 $/> (*%&0'(> 5/"9"2':&D.

a$ *2($&$:&$C*+ " $/$'&"@-*%"7 *?"/9':->7 /"5 $3"0< &"% &"/'(> 89*2=" ( "/'(>

T@:&6-$ G982="5 –  TG), ($' " $/$0$+&6&"7 *?"/9':->7 2'$ &6 9*'&"502'(D 1'$:@%1*:6 -*

&" [*%&0'(> T@:&6-$ G982="5 – [TG.

 " :@:&6-$ $5&"-$&':-"@ -8&06:67 ($' :6-<%:*.% /08/*' %$ *?$:3$9+:*' &6% "-$9D

9*'&"502+$ &"5 $%&9'":&$:+"5 ($' :* /*0+/&.:6 $%.-$9'4% 9*'&"502+$7 %$ *'1"/"'*+

($&<9969$ 4:&* %$ /0"359<::*' &6% *2($&<:&$:6 $/> ;9<;*7.

E*0'9$-;<%*' &6% *2($&<:&$:6 :5:&D-$&"7 V9*(&0"%'(4% ($' V9*(&0"9"2'(4%

b6=$%6-<&.%, T5:(*54% ($' $%<9"2.% /0"20$--<&.%, */'("'%.%+$7, &69**/"/&*+$7 ($'

&69*8%1*'?67 -8:. E0"20$--$&':-8%.% O"2'(4% G9*2(&4% (PLC).

T52(*(0'-8%$ /*0'9$-;<%*':

- G2($&<:&$:6 E0"20$--$&'N>-*%"5 O"2'("@ G9*2(&D (PLC) -* &'7 $/$'&"@-*%*7

-"%<1*7 *':>1"5 ($' *?>1"5, &" 9"2':-'(> /0>20$--$ $5&"-$&':-"@.
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- G2($&<:&$:6 &69*/'("'%.%'$("@ *?"/9':-"@ ;'"-6=$%'("@ 10"-"9"26&D (industrial

router) 2'$ &6% */'("'%.%+$ &.% PLC -* &" (8%&0" *982="5 -8:. 1'$1'(&@"5.

- G2($&<:&$:6 "02<%.% -8&06:67 (/= :&$C-D-*&0$, (9/) /"5 *+%$' $/$0$+&6&$ 2'$ &6%

/$0$("9"@C6:6 ;$:'(4% :&"'=*+.% &.% *2($&$:&<:*.%.

G/'/0>:C*&$ :&" $%&9'":&<:'" *2($C+:&$&$' :@:&6-$ *982="5 &67 9*'&"502+$7 &.%

30*$&+.% ($' ;$9;+1.% (*%"@.

f'$ &6% "9"(9D0.:6 $5&"@ &"5 /0""0':-"@ &"5, &" :@:&6-$ $5&"-$&':-"@ /08/*' %$

/$08=*' $/$0$+&6&$ &'7 15%$&>&6&*7, /"5 $%$380"%&$' :&6 :5%8=*'$.

1.2.  "/"9"2+$ &"5 :5:&D-$&"7

T* /9D06 $%</&5?6, >96 6 *2($&<:&$:6 *982=*&$' $/> 8%$% [*%&0'(> T&$C-> G982="5 ([TG),

" "/"+"7 /*0'9$-;<%*' >9" &" $/$0$+&6&" *?"/9':-> (V9*(&0"%'(>7 L/"9"2':&D7,

*(&5/.&D7, UPS, ($' &"% */'("'%.%'$(> *?"/9':-> :@%1*:67 -* &" 1'$1+(&5") ($' &"

9"2':-'(> /"5 $/$'&*+&$' 2'$ &6% 59"/"+6:6 &67 *3$0-"2D7.

T&" $%&9'":&<:'" &"5 :5:&D-$&"7 -*&$3"0<7 95-<&.%, *2($C+:&$&$'  "/'(>7 T&$C->7

G982="5 ( TG) /"5 *+%$' *?"/9':-8%"7 -* -"%<1$ *982="5, 6 "/"+$ :59982*' ($'

*/*?*02<N*&$' &'7 /960"3"0+*7 $/> &'7 1'$&<?*'7 /*1+"5 ($' -*&$380*' &6% /960"3>06:6

:&"% [*%&0'(> T&$C-> G982="5 ([TG) >/"&* $5&D N6&6C*+.

V */'("'%.%+$ &"5 [TG -* &"%  TG C$ 2+%*&$' -8:. ($&<9969.% :5:(*54% */'("'%.%+$7

(industrial router) -* &6 =0D:6 GSM modem.

V -"%<1$ *982="5 (PLC) C$ 1'$C8&*' ($&<9969" /0>20$--$ -8:. &"5 "/"+"5 C$

*(&*9"@%&$' "' $/$0$+&6&*7 *%802*'*7 -* ;<:6 &'7 &'-87 &.% /$0$-8&0.% ($' &.% :6-<&.%

/"5 ($&$20<3*'. h<:*' $5&"@ &"5 /0"20$--$&':-"@ C$ 1+%*' &'7 ($&<9969*7 *%&"987 2'$

&6% /$@:6 D 9*'&"502+$ :&"% *?"/9':-> &"% "/"+" *982=*' ($C47 ($' C$ &'7 *-3$%+N*' :*

&"/'(D "C>%6 $3D7 ($' C$ &6 -*&$380*' :&"% [TG. G/+:67 C$ *-3$%+N*' :&6% "C>%6 $3D7

($' C$ -*&$380*' :&"% [TG >9*7 &'7 ;9<;*7 /"5 -/"0*+ %$ /$0"5:'$:&"@% :&"% *% 9>2.
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*?"/9':-> 2'$ %$ 2+%"5% "' $/$0$+&6&*7 *%802*'*7 $/> /9*50<7 &"5 :5%&606&D 2'$ &6%

$/"($&<:&$:D &"57. G/'/98"% 5/<0=*' $%$22*9+$ -8:. -6%@-$&"7 SMS /"5 9$-;<%*' "

:5%&606&D7-*7. V <-*:6 /960"3>06:6 2'$ (</"'$ ;9<;6 C$ */':/*@:*' ($' &6%

$/"($&<:&$:D &67.

2 .  LJ A B Y I * H E Q XY I " W P G R L ^  (  * " )

2.1. f*%'(D /*0'20$3D :5:&D-$&"7

T&6% /$0<20$3" $5&D /*0'20<3*&$' &" $%&9'":&<:'" (*%"@, &" "/"+" /0>(*'&$' %$

$5&"-$&"/"'6C*+.

a$ 5/<0=*' $/"-$(05:-8%6 /$0$("9"@C6:D &"5 (monitoring) -8:. 69*(&0"%'("@

5/"9"2':&D ($' 1'$1'(&@"5 $/> &"% (*%&0'(> :&$C-> *982="5. G/'/0>:C*&$ :* (<C*

30*<&'" (*%"@ C$ 5/<0=*' :@:&6-$ -*&<1":67 :D-$&"7 $/> &6% +1'$ &6% ;$9;+1$

(<%"'2-$-(9*+:'-") ($' $/> &"% 39"&*0"1'$(>/&6 &67 1*?$-*%D7 &"5 30*$&+"5.

P' ;9<;*7 -* &$ :&"'=*+$ $5&4% C$ -*&$380"%&$' :&$ ('%6&< &6983.%$ &.% =*'0':&4% -8:.

-6%5-<&.% SMS 2'$ %$ /0";"@% :&6% <-*:6 */';*;$+.:6, *(&+-6:6 ($' $/"($&<:&$:D &67.

f*%'(< C$ *(&'-6C*+ 6 $/9>&6&$ &"5 :5:&D-$&"7 -* &$5&>=0"%6 <-*:6 ($' /9D06

*%6-80.:6 &>:" ($&< &6 3<:6 9*'&"502+$7 >:" ($' ($&< &6 3<:6 :3<9-$&"7.

2.2. a8:6 – F'$10"-D

[<C* &"/'(>7 :&$C->7 *982="5 ( TG) C$ &"/"C*&6C*+ :* $%&9'":&<:'" 95-<&.% ($' C$

;0+:(*&$' >:" /'" ("%&< 2+%*&$' :&$ :6-*+$ >/"5 ($&$9D2"5% &$ ($941'$ -8:. &.% "/"+.%

-*&$380"%&$' &$ :D-$&$ $/> &$ $%&+:&"'=$ >02$%$ -*&0D:*.% (:&<C-67,

39"&*0"1'$(>/&*7, (9/). V 1'$10"-D $/> &$ :6-*+$ -8&06:67 .7 &"%  TG C$ :5%+:&$&$'

$/> "0'N>%&'*7 ($' (<C*&*7 1'$10"-87 69*(&0"9"2'(4% :.9D%.% /0":&$:+$7. g/"5 *+%$'

&"/"C*&6-8%"7 " 69*(&0"9"2'(>7 /+%$($7 &"5  TG, C$ &"/"C*&*+&$' 69*(&0"9"2'(D :.9D%$

&"/"C*&6-8%6 /<%. :&" &"+=" ($' C$ "162*+ &$ ($941'$ :* $5&>%.
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f*%'(>&*0$ >9*7 "' "1*@:*'7 ($' "' *02$:+*7 C$ 2+%"%&$' :@-3.%$ -* &'7 5/"1*+?*'7 ($' &6

:@-3.%6 2%4-6 &67 5/60*:+$7.

2.3. E*1+" $5&"-$&':-"@, -*&0D:*.% ($' :6-<%:*.%

f'$ &6% ($9@&*06 */"/&*+$ &67 9*'&"502+$7 &"5 $%&9'":&$:+"5 /0";98/*&$' :52(8%&0.:6

>9.% &.% :6-<&.% ($' /9D(&0.% *982="5 >9.% &.% *2($&$:&<:*.% &"5 $%&9'":&$:+"5 :*

*'1'(> /*1+" &"5 69*(&0'("@ /+%$($.

 " /*1+" $5&"-$&':-"@ C$ /*0'8=*' &6 ;$:'(D 9"2'(D -"%<1$, /"5 C$ */'&*9*+ &'7 1'<3"0*7

9*'&"502+*7 /"5 $%$380"%&$' :&'7 /0"62"@-*%*7 /$0$20<3"57. V -"%<1$ $5&D C$ *+%$'

69*(&0"%'(D, /0"20$--$&'N>-*%6 (_rogrammable Controller - PC) $/"&*9"@-*%6 $/>

/*0'::>&*0$ $%*?<0&6&$ *%$99<?'-$ :&"'=*+$ (bodules).

E'" :52(*(0'-8%$, C$ /*0'9$-;<%*' ($&’ *9<=':&" -+$ (<0&$ &0"3"1>&6:67, -'$ (<0&$

(*%&0'("@ -'(0"*/*?*02$:&D (CPU) ($' &"% $/$'&"@-*%" $0'C-> ($0&4% U63'$(4% *?>1.%,

($0&4% U63'$(4% *':>1.% ($' ($0&4% $%$9"2'(4% -*2*C4%.  " :@:&6-$ C$ *+%$'

*/*(&<:'-" 4:&* -*99"%&'(< %$ -/"0*+ %$ :5%1*C*+ :* 8%$ 2*%'(> :@:&6-$ &69*=*'0':-"@

>9.% &.% *2($&$:&<:*.% &"5 802"5.

P -'(0"*/*?*02$:&D7 C$ 8=*' *:.&*0'(D -%D-6 RAM ($' C$ 18=*&$' ($' *?.&*0'(D 8%C*&6

-%D-6 RAM D EPROM -* =.06&'(>&6&$ $/>95&$ */$0(D ($' -* /*0'C40'" &"59<=':&"% 20%

8%$%&' &67 $/$'&"@-*%67 2'$ &'7 /0";9*/>-*%*7 $/> &6% /0"1'$20$3D 9*'&"502+*7.

G(&>7 $/> &$ ;$:'(< (5(94-$&$ $5&"-$&':-"@, " /+%$($7 *982="5 C$ /*0'8=*' ($' >9$ &$

>02$%$ *%1*+?*.7, &'7 95=%+*7 :6-<%:*.7, &$ /9D(&0$ =*'0':-"@, &"57 -*&$2.2'("@7

1'$(>/&*7. &" :@:&6-$ &0"3"1"&D:*.7, &6 :*'0D%$ ($' (<C* <99" :&"'=*+" /"5 $/$'&*+&$',

4:&* %$ *?$:3$9+N*&$' 6 9*'&"502+$ &"5 :5:&D-$&"7 $5&"-$&':-"@, >/.7 ($C"0+N*&$'

:&6% /0"1'$20$3D $5&D ($' %$ *(&*9"@%&$' "' 9*'&"502+*7 /"5 $%$380"%&$' :* $5&D.
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V &"/"C8&6:6 &.% "02<%.% *%1*+?*.7, 95=%'4% ($' 1'$("/&4% :&6% >U6 &"5 /+%$($ C$

2+%*' ($&< &0>/" 4:&* %$ 1'$=.0+N"%&$' :$347 "' 2*%'(87 :6-<%:*'7 &"5 $%&9'":&$:+"5 ($'

"' :6-<%:*'7, -*&0D:*'7, 1'$(>/&*7 (.9./. (<C* -'$7 *2($&<:&$:67 =.0':&<.

[<&. $/> (<C* /9D(&0", >02$%$ *%1*+?*.7, 1'$(>/&6 D *%1*'(&'(D 95=%+$ C$ 5/<0=*' -'$

/'%$(+1$ /"5 C$ 20<3*' -* $%<2953$ 20<--$&$ :* G996%'(D 294::$ &"% /0""0':-> D &6%

8%1*'?6 &"5 $%&+:&"'="5 "02<%"5.

P' 6=6&'(87 :6-<%:*'7 C$ -/"0"@% %$ 1'$(>/&"%&$' -* 8%$ /9D(&0" *%4 &$5&>=0"%$ C$

/$0$-8%*' 6 "/&'(D :D-$%:6 -8=0' %$ */':(*5$:C*+ 6 ;9<;6.

g9*7 "' *:.&*0'(87 ($9.1'4:*'7 &"5 /+%$($ $5&"-$&':-"@ -* &'7 "/"+*7 /0";98/*&$'

:@%1*:6 &.% *?.&*0'(4% "02<%.% (69*(&0"1+.% (9/) C$ ($&$9D2"5% :* $0'C-6-8%"57

$(0"18(&*7, /"5 C$ */'&08/"5% &"% $(0';D /0":1'"0':-> &67 :5%18:*.7.

 $ :5:&D-$&$ &"5 /+%$($ C$ *+%$' /0":&$&*5-8%$ $/> /$0$:'&'(87 $'=-87 &<:67 /"5

-/"0*+ %$ *-3$%':&"@% :&" 1+(&5" &0"3"1>&6:67.

2.4. T@:&6-$ *982=o5

f'$ &"% 89*2=" &"5 $%&9'":&$:+"5 &"5 802"5 /0";98/*&$' *2($&<:&$:6 *%>7

:5:&D-$&"7 /"5 C$ $/"&*9*+&$' $/>:

 LJABYI *HEQXY "WPGRL^

P  "/'(>7 T&$C->7 G982="5 ( TG) C$ &"/"C*&6C*+ :&" $%&9'":&<:'" 95-<&.%. A/> &"%  TG

C$ *(&*9*+&$' " &6989*2="7 &"5 :5%"9'("@ :5:&D-$&"7. P  TG C$ 1+%*' &6% 15%$&>&6&$

*/'&D06:67 $/> $/"-$(05:-8%" :6-*+", -8:. GSM modem.

P  TG $/"&*9*+&$' $/>:

· &" */'("'%.%'$(> 59'(> ($' 9"2':-'(> &69*982="5

· *?"/9':-> &"5 :5:&D-$&"7 *982="5 ("C>%6 $3D7 -* -'-'(> 1'<20$--$ &67

*2($&<:&$:67)
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P  TG */'&D06:67 /*0'9$-;<%*' -"%<1$ PLC ($' &6 2*%%D&0'$ :6-<&.% (Channel

generator) -* &" $%&+:&"'=" software , "C>%6 /0";"9D7 (9/. 8&:' 4:&* %$ 5/<0=*' /9D067,

$?'>/':&6 ($' /$0$:&$&'(D */"/&*+$ ($' &$5&>=0"%$ %$ /$08=*&$' 6 15%$&>&6&$ 2'"

-*99"%&'(> &69*=*'0':->.

=L@DN?I 7^HLXEHAUXLa

 " :@:&6-$ $5&"-$&':-"@ C$ /*0'9$-;<%*' -"%<1*7 $5&"-$&':-"@, :* (<C* $%&9'":&<:'"

&"5 802"5. V (<C* -"%<1$ $5&"-$&':-"@ C$ $/"&*9*+&$' $/>:

· &" 69*(&0"%'(> 59'(>

· &" 9"2':-'(> &.% &"/'(4% :&$C-4%

· &$ >02$%$ ($' &$ $':C6&D0'$ $5&"-$&':-"@

· &" 59'(> */'("'%.%+$7 &67 &"/'(D7 -"%<1$7 $5&"-$&':-"@ -* &"% :&$C-> *982="5

[<C* -"%<1$ $5&"-$&':-"@ C$ 9*'&"502*+ $5&>%"-$ :@-3.%$ -* >:$

/0"$%$380C6($%.
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A%$95&'(>&*0$:

P *?"/9':->7 &"5 &"/'("@ :&$C-"@ *982="5 ( TG) " "/"+"7 C$ *+%$' &"/"C*&6-8%"7 :*

69*(&0"9"2'(> /+%$($ C$ /*0'9$-;<%*':

· _*98 1'$352D7, *%'$+" -* $5&>-$&6 $:3<9*'$ 20A, 2'$ &6% &0"3"1":+$ &"5

/+%$($ -* 230V AC

· G/'-80"57 $:3<9*'$ 0<2$7 6A &0"3"1":+$7 &"5 &0"3"1"&'("@ &"5 PLC.

· G/'-80"57 $:3<9*'$ 0<2$7 6A &0"3"1":+$7 &67 -"%<1$7 */'("'%.%+$7

(;'"-6=$%'("@ 10"-"9"26&D)

· G/'-80"57 $:3<9*'$ 0<2$7 10A 2'$ &6% &0"3"1":+$ &"5 0*5-$&"1>&6 &"5

/+%$($

· b"%<1$ $1'<9*'/&67 &0"3"1":+$7 (UPS) ($&<996967 ':=@"7, 2'$ &6%

&0"3"1":+$ &"5 PLC ($' &67 -"%<1$7 */'("'%.%+$7 :* /*0+/&.:6 1'$("/D7

0*@-$&"7 $/> &" 1+(&5" &"5 FGFFVG.

· G/'&606&D &<:*.7 2'$ 8%1*'?6 :&" PLC &5=>% 1'$("/D7 &67 &0"3"1":+$7 $/> &"

1+(&5" &"5 FGFFVG.

· [98--*7 $5&"-$&':-"@

· [*%&0'(D -"%<1$ PLC

· PC>%6 $3D7 (touch panel) 2'$ &6% $%<2%.:6 &.% &'-4% ($' ;9$;4%

·  0"3"1"&'(> 2'$ &" PLC

· b"%"3$:'(> 0*5-$&"1>&6

· A%&'(*0$5%'(D /0":&$:+$ &.% 69*(&0"%'(4% $99< ($' &.% 5/"9"+/.% :5:(*54%

&"5 /+%$($. A5&> */'&52=<%*&$' -* &6% &"/"C8&6:6 $/$2.24% 5/*0&<:*.% :&6%

&0"3"1":+$ &"5 /+%$($ -* 230V AC (3<:6 ($' "518&*0").

+^@EHYHTH?I HL^ \ALXTRE@ABLa NKLXLWLGTHS

· T@%1*:6 $/*5C*+$7 -8:. :*'0'$(D7 20$--D7 D 20$--D7 &@/"5 bus (/=

PROFIBUS) -* &" PLC

· A/":&"9D -6%5-<&.% SMS :* ('%6&< &6983.%$ D email, &.% =*'0':&4%

· F5%$&>&6&$ $%$;<C-':67 &"5 9"2':-'("@, ;*9&+.:6 D 0@C-':6 &"5 :5:&D-$&"7

*% &. :5%>9..
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· F5%$&>&6&$ /$08-;$:67 :&" $%&9'":&<:'" 1+=.7 &6 35:'(D /$0"5:+$ &*=%'("@

:&" 802".

· WEB "/&'("/"+6:6 (web visualization) 2'$ &6% *9*@C*06 /0>:;$:6 $/>

"/"'"%1D/"&* 69*(&0"%'(> 5/"9"2':&D -* Web Browser (-* ($&<99696 /0":&$:+$

-8:. (.1'(4% *':>1"5 / username ($' password). P9>(9606 6 *2($&<:&$:6 C$

*-3$%+N*&$' :* "C>%*7 (WEB Pages) -* :5%*=D (on-line) $%$%8.:6 4:&* %$

5/<0=*' /960"3>06:6 :* /0$2-$&'(> =0>%" (real time update).

· G%:.-$&.-8%6 15%$&>&6&$ WEB HMI (Human Machine Interface) -8:.

1'$1'(&@"5.

· b%D-6 &"59<=':&"% 32Mb &@/"5 flash 2'$ &6% $/"CD(*5:6 (0+:'-.%

:&$&':&'(4% 1*1"-8%.% >/.7 .04%, 9*'&"502+$7, /9DC"7 *(('%D:*.%, &'-4%

"02<%.% (:&<C-6, (9/), (.<. a$ 1@%$&$' " =0D:&67 %$ -*&$380*' >96 &6%

/960"3"0+$ :&"% :(960> 1+:(" &"5 69*(&0"%'("@ 5/"9"2':&D &"5 [TG

"/"'$1D/"&* :&'2-D 2'$ /*0$'&80. */*?*02$:+$.

· G%:.-$&.-8%" GSM modem

· a@0$ ETHERNET 2'$ */'("'%.%+$

 " /$0$/<%. :@:&6-$ 1+%*' &" /9*"%8(&6-$ &67 $/"-$(05:-8%67 /$0$("9"@C6:67 -* &6

=0D:6 &"5 1'$1'(&@"5 (D&"' $/> "/"'"1D/"&* :6-*+" &"5 (>:-"5) 1+=.7 &6% $/$+&6:6

*5$+:C6&"5 *?"/9':-"@ (/= radiomodem) ($' *'1'(4% $1*'4% =0D:67 (0$1'":5=%"&D&.%).

2.5. O*'&"502+$ &"5  TG

h$:'(>7 :("/>7 &"5 :5:&D-$&"7 $5&"-$&':-"@ &"5 $%&9'":&$:+"5 (*%"@ *+%$' %$

*?$:3$9+N*' &6% $/$0$+&6&6 5/"/+*:6 9*'&"502+$7 &"5 1'(&@"5 $%$00>36:67 &.% 95-<&.%

(vacuum), -* &6% $5&>-$&6 9*'&"502+$ &.% $%&9'4% (*%"@, $%$9>2.7 &67 $/$'&"@-*%67

5/"/'8:*.7 &"5 1'(&@"5 $%$00"3D:*.7.

G(&>7 $/> &$ /$0$/<%., &" :@:&6-$ C$ 8=*' &6 15%$&>&6&$ *982="5 ($' -8&06:67 &.%

1'$3>0.% -*2*C4% ($' %$ 1+%*' *'(>%$ &67 ($&$:&<:*.7 /"5 */'(0$&*+ (<C* :&'2-D -*

($&<9969$ :D-$&$, /0":&$&*@"%&$7 :52=0>%.7 &6% *2($&<:&$:6 $/> :5%CD(*7 $%4-$967

9*'&"502+$7.
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 " :@:&6-$ C$ $/"&*9*+&$' $/> &$ $(>9"5C$ ;$:'(< :&"'=*+$ :

1. F'<&$?6 *982="5 &67 :&<C-67 95-<&.% :&6 1*?$-*%D (*%"@.

2. F'<&$?6 *982="5 &67 5/"/+*:67 :&" 1+(&5" (*%"@.

3. F'<&$?6 /0":&$:+$7 ($&.&80$7 :&<C-67 95-<&.% :&6 1*?$-*%D (*%"@.

4. F'<&$?6 /0":&$:+$7 $%.&80$7 :&<C-67 95-<&.% :&6 1*?$-*%D (*%"@.

5. F'<&$?6 *982="5 &67 :&<C-67 95-<&.% :&"% ;$05&'(> 520> C<9$-".

6. F'<&$?6 /0":&$:+$7 ($&.&80$7 :&<C-67 95-<&.% :&"% ;$05&'(> 520> C<9$-".

7. F'<&$?6 /0":&$:+$7 $%.&80$7 :&<C-67 95-<&.% :&"% ;$05&'(> 520> C<9$-".

8. E+%$($ $5&"-$&':-"@ -*&0D:*.% ($' :6-<%:*.%, :&"% "/"+" ($&$9D2"5% "' *%&"987

($' :6-<%:*'7 &.% 1'$3>0.% 1'$&<?*.% /0":&$:+$7 ($' 9*'&"502+$7 &"5

69*(&0"-6=$%"9"2'("@ *?"/9':-"@. b8:$ :&"% /+%$($ $5&> ;0+:("%&$' &$ >02$%$

/"5 *?$:3$9+N"5% &6% $5&>-$&6 ($' "-$9D 9*'&"502+$ &"5 $%&9'":&$:+"5.

 " :@:&6-$ C$ *?$:3$9+N*' &6% $5&>-$&6 *((8%.:6 &.% 1*?$-*%4% (*%"@

($%$00"3D:*.7), -* &6% $/$2.2D &67 $/$'&"@-*%67 /":>&6&$7 95-<&.%, 6 "/"+$ C$

/08/*' %$ *+%$' :&$ */+/*1$ &67 /":>&6&$7 /"5 *':80=*&$' :&" 1"=*+" (*%"@ $/> &" 1+(&5"

$%$00>36:67 vacuum, -* 9*'&"502+$ D :&<:6 $%&':&"+="5 $0'C-"@ $%&9'4%. V 9*'&"502+$

&.% $%&96&'(4% :52(0"&6-<&.% C$ 2+%*&$' -* ;<:6 &6 :&<C-6 95-<&.% :&$ 1"=*+$ (*%"@.

G/'/0>:C*&$ &" :@:&6-$ C$ *?$:3$9+N*' &6% $5&>-$&6 *((8%.:6 &"5 ;$05&'("@ 520"@

C$9<-"5, -* &6% $/$2.2D &67 $/$'&"@-*%67 /":>&6&$7 95-<&.%, 6 "/"+$ C$ /08/*' %$

*+%$' :&$ */+/*1$ &67 /":>&6&$7 /"5 *':80=*&$' $/> &6 9*'&"502+$ &.% $%&9'4% -*&<22':67

$99< ($' $/> &" ;$05&'(> 1+(&5", -* 9*'&"502+$ D :&<:6 $%&':&"+="5 $0'C-"@ $%&9'4%. V

9*'&"502+$ &.% $%&96&'(4% :52(0"&6-<&.% C$ 2+%*&$' -* ;<:6 &6 :&<C-6 95-<&.% :&"%

520> C<9$-".

f'$ &"% $5&"-$&':-> 9*'&"502+$7, ;$:'(< =06:'-"/"'*+&$' &" :@:&6-$ *982="5 :&<C-67, &"

"/"+" $/"&*9*+&$' $/> $%$9"2'(> $':C6&D0'" :&<C-67 ($' "-<1$ 39"&80 *'1'(4% 2'$

9@-$&$.
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 " :@:&6-$ $5&>, -8:. $%$9>2.% ($0&4% ($' PLC, C$ 1+%*' *%&"987 *(('%D:*.7 ($'

:&<:*.7 :&$ $%&96&'(< :52(0"&D-$&$.

G/'/0>:C*&$ C$ 5/<0=*' /$0$("9"@C6:6 &67 9*'&"502+$7 &"5 -$:6&D0$ (:D-$&$ $/> &"%

/+%$(< &"5) -8:. &"5 *?*'1'(*5-8%"5 :5:&D-$&"7 $5&"-$&':-"@ &"5 ($C47 ($' 89*2="7

9*'&"502+$7 &.% $%$1*5&D0.%. T* /*0+/&.:6 *2($&<:&$:67 -$:6&D0$ $%"'=&"@ ($%$9'"@,

C$ 5/<0=*' ($&$20$3D 5/*0=*'9+:*.% -8:. /9.&60"1'$(>/&6.

2.6. Y9*2="7 Z0*$&+"5 [*%"@

T* (<C* 30*<&'" (*%"@ C$ &"/"C*&6C*+ 8%$ module -*&$3"0<7 :D-$&"7 -8:$ :* /9$:&'(>

("5&+ /0":&$:+$7 &"59<=':&"% ]_65.  $ :D-$&$ /"5 C$ 18=*&$' &" :@:&6-$

/$0$("9"@C6:67 *+%$':

- A/> 39"&*0"1'$(>/&6 :&" 30*<&'" 2'$ &6% *%*02"/"+6:6 :5%$2*0-"@ >&$% $%8;*' 6

:&<C-6 &.% 95-<&.% -8:$ :&" 30*<&'" /<%. $/> (</"'" /0"($C"0':-8%" >0'".

- TD-$ $/> &" *%:.-$&.-8%6 */$3D &@/"5 reed contact /"5 C$ ;0+:(*&$' :&6%

;$9;+1$ $%$00>36:67. b* $5&> &"% &0>/" C$ 2%.0+N*' " =*'0':&D7 $/> &" (8%&0"

($%&9'":&<:'" (*%"@) 2'$ &" /9DC"7 &.% $%"'2"-(9*':'-<&.% &67 ;$9;+1$7. b* ;<:6

$5&D &6% /960"3"0+$ C$ ;2$+%"5% =0D:'-$ :5-/*0<:-$&$ &>:" 2'$ &6% *@05C-6

9*'&"502+$ &.% 30*$&+.% >:" ($' 2'$ /'C$%87 /$0<%"-*7 :5%18:*'7 "-;0+.% :&"

1+(&5".

G/'/0>:C*&$, :&" &89"7 &67 (<C* (@0'$7 20$--D7 (*%"@ (/'" $/"-$(05:-8%" :6-*+" &"5

(<C* (@0'"5 (9<1"5) C$ :5%1*C*+ /0*::":&<&67 /"5 :* /*0+/&.:6 /&4:67 /+*:67 (/= *<%

/8:*' (<&. $/> -25kPa) C$ :&89%*' :D-$ :5%$2*0-"@ :&" [8%&0" G982="5 ($' :&"57

:5%&606&87.

[<C* 30*<&'" C$ 8=*' &6 -"%$1'(D &"5 1'*@C5%:6.

 " :@:&6-$ <-*:67 /$0$("9"@C6:6 (monitoring) &.% 30*$&+.%-;$9;+1.% $%$00>36:67

C$ 9*'&"502*+ .7 *?D7 :
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a$ 2+%*' *2($&<:&$:6 =<9('%"5 ($9.1+"5 &@/"5 NYY *%1*'(&'(D7 1'$&"-D7 5 x 2.5mm2.  "

($941'" C$ &"/"C*&*+&$' $/*5C*+$7 :&" =4-$ D C$ "1*@*' /0":&$&*5-8%" -8:$ :*

/9$:&'(> :.9D%$, :5%10"-'(< (:&" +1'" :(<--$) -* &"57 $2.2"@7 &"5 1'(&@"5 (*%"@. [<C*

($941'" 5 x 2.5mm2 C$ -*&$380*' :D-$ &" /"9@ $/> 128 30*<&'$.

V &*=%"9"2+$ */'("'%.%+$7 /"5 C$ $("9"5C6C*+ C$ *+%$' &@/"5 BUS 4:&* %$ -6%

$/$'&*+&$' &0"3"1":+$ 69*(&0'("@ 0*@-$&"7 :&" 30*<&'". f'$ $/"352D

69*(&0"-$2%6&'(4% /$0*-;"94% C$ /08/*' %$ /0":*=C"@% "' $/":&<:*'7 $/> &"57

$2.2"@7 -*&$3"0<7 *%802*'$7.

V 1'<&$?6 &"5 ($9.1+"5 *+%$' :*'0'$("@ &@/"5, 169$1D &" ($941'" $("9"5C*+ &"%

$2.2> ($C47 3&<%*' :&" 30*<&'" $%$00>36:67, :5%18*&$' -* &6% ;$9;+1$ ($' &"

39"&*0"1'$(>/&6 (:* :*'0<) ($' *?80=*&$' $/> &" 30*<&'" 2'$ %$ :5%*=+:*' %$ $("9"5C*+

&"% $2.2> /*0%4%&$7 (<C* 3"0< $/> &$ 1'*0=>-*%$ 30*<&'$.

V $0=D &"5 ($9.1+"5 ;0+:("%&$' :&" $%&9'":&<:'" >/"5 ;0+:(*&$' *2($&*:&6-8%"7 "

($&<9969"7 69*(&0"-6=$%"9"2'(>7 *?"/9':->7 2'$ &6% 9*'&"502+$ &"5 :5:&D-$&"7. T&"

&89"7 &67 20$--D7 (&*9*5&$+" 30*<&'") &"/"C*&*+&$' ($&<99696 $%&+:&$:6.

[<C* ;$9;+1$ 1'$C8&*' 8%$ */$2.2'(> 1'$(>/&6 (reed switch). G/+:67 C$ 5/<0=*' ($'

&" :D-$ $/> &"% 39"&*0"1'$(>/&6 95-<&.% /"5 ;0+:(*&$' -8:$ :&" 30*<&'". [$' &$ 15"

:D-$&$ *+%$' :* :*'0< ($' "162"@%&$' :* ($&<9969" module. [<C* :D-$ $%&':&"'=*+ :* 8%$

*:.&*0'(> U63'$(> :D-$ &"5 /0"20$--$&'N>-*%"5 9"2'("@ *9*2(&D (PLC). g&$% (9*+:*'

-'$ ;$9;+1$ D *%*02"/"'6C*+ &" 39"&*0"1'$(>/&67, &>&* &" $%&'9$-;<%*&$' &" PLC. A5&>
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:5-;$+%*' 1'>&' 6 2*%%D&0'$ ($%$9'"@ 1'$;';<N*' :D-$ 1'$-8:"5 &"5 module :&" PLC

1'$-8:"5 &67 :*'0'$(D7 D Profibus C@0$7. f%.0+N"%&$7 1* &6% $%&':&"'=+$ ;$9;+1$7 –

*/$3D7 ((<C* Module 8=*' &6 1'(D &"5 1'*5C5%:'"1>&6:6) -/"0*+ &" PLC %$ $%$2%.0+:*'

($' /"'$ $(0';47 ;$9;+1$ D 39"&*0"1'$(>/&67 <99$?* ($&<:&$:6.

T&6% "C>%6 $3D7 &"5 /+%$($ C$ *-3$%+N*&$' :* (<&"U6 " "'(':->7 -* &'7 C8:*'7 &.%

30*$&+.%. T* (<C* C8:6 30*$&+"5 C$ 5/<0=*' -'$ *'(>%$ -* -"03D 3.&"1'>1"5 (LED) 6

"/"+$ C$ /$+0%*' 1'<3"0$ =04-$&$ $%$9>2.7 &67 ($&<:&$:67 9*'&"502+$7 &"5

:52(*(0'-8%"5 30*$&+"5/ ;$9;+1$7.

 $ =04-$&$ $5&< *+%$':

- :LKHLBEW] RKgXE >&$% 6 ;$9;+1$ $%$00>36:67 D " 39"&*0"1'$(>/&67 1*%

;0+:(*&$' :* 9*'&"502+$

- :KDUA@L RKgXE >&$% 6 ;$9;+1$ $%$00>36:67 D " 39"&*0"1'$(>/&67 ;0+:(*&$' :*

9*'&"502+$

- 0YBBA@L RKgXE >&$% 5/<0=*' ;9<;6 *+&* $/> &6 ;$9;+1$ *+&* $/> &"%

39"&*0"1'$(>/&6

V ;$9;+1$ $%$00>36:67 &+C*&$' :* 9*'&"502+$ 2'$ "0':-8%" =0>%", $%$9>2.7 &.%

*/'9"24% &"5 ($&$:(*5$:&D &67. T* /*0+/&.:6 /"5 :&6% "C>%6 *-3$%':&*+ (</"'$

/0<:'%6 8%1*'?6 2'$ -*2<9" =0"%'(> 1'<:&6-$, :6-$+%*' /.7 :&" :52(*(0'-8%" 30*<&'" 6

;$9;+1$ 8=*' /$0$-*+%*' $%"'=&D (9>2. (</"'$7 *-/9"(D7) -* $/"&89*:-$ $&-":3$'0'(>7

$80$7 %$ *':80=*&$' :&" 1+(&5". A5&> 8=*' .7 $/"&89*:-$ &6% -*2<96 $/49*'$ :*

5/"/+*:6 (*%"@. T* $5&D &6% /*0+/&.:6 &" :@:&6-$ C$ 1+%*' :5%$2*0-> (-* "/&'(> ($'

6=6&'(> :D-$) 4:&* %$ 2+%*&$' <-*:6 */8-;$:6 :&" :52(*(0'-8%" 30*<&'" 2'$ &6%

$/*-/9"(D &67 ;$9;+1$7. T&" :@:&6-$ /80$% &67 *-3<%':67 &67 9*'&"502+$7 D -6 &67

;$9;+1$7, C$ (0$&"@%&$' ($' :&$&':&'(< :&"'=*+$ >/.7 6-*0"-6%+$ ($' 40$ (<C*

$%"+2-$&"7 ($C47 ($' =0>%"7 /"5 /$08-*'%* $%"'(&D 6 ;$9;+1$.

P' ;9<;*7 -* &$ :&"'=*+$ $5&D7 C$ -*&$380"%&$' :&$ ('%6&< &6983.%$ &.% =*'0':&4%

(&"59<=':&"% &0+$) -8:. -6%5-<&.% SMS 2'$ %$ /0";"@% :&6% <-*:6 */';*;$+.:6,

*(&+-6:6 ($' $/"($&<:&$:D &67.
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2.7. G9<=':&*7 $/$'&6&87 /960"3"0+*7 ($' *%&"987

P' /960"3"0+*7 /"5 /08/*' %$ :59982"%&$' $/> &6% -"%<1$ *982="5 &"5  TG, $99<

($' "' *%&"987 /"5 /08/*' %$ *+%$' 15%$&>% %$ 1+1"%&$' $/> $5&D% *+%$':

1. TD-$%:6 5/<0?*.7 &<:*.7 :&$ (5(94-$&$ *982="5

2. T@:&6-$ *982="5 9*'&"502+$7 $%&96&'(4% :52(0"&6-<&.% 95-<&.%

· Y9*2="7 9*'&"502+$7 $%&96&'(4% :52(0"&6-<&.% -8:. */'9"2'("@ 1'$(>/&6 &0'4%

C8:*.% «=*'0"(+%6&$- $5&>-$&$- :&<:6»

· TD-$%:6 9*'&"502+$7

· TD-$%:6 ;9<;67

3. T@:&6-$ *982="5 9*'&"502+$7 $%&9'4% (*%"@

· Y9*2="7 9*'&"502+$7, -8:. */'9"2'("@ 1'$(>/&6 &0'4% C8:*.%: «=*'0"(+%6&$-

$5&>-$&$- :&<:6»

· TD-$%:6 9*'&"502+$7

· TD-$%:6 ;9<;67

4. T@:&6-$ *982="5 9*'&"502+$7 *?$*0':-"@

· Y9*2="7 9*'&"502+$7 *?$*0':&D0.% -8:. */'9"2'("@ 1'$(>/&6 &0'4% C8:*.%

«=*'0"(+%6&$- $5&>-$&$- :&<:6»

· TD-$%:6 9*'&"502+$7

· TD-$%:6 ;9<;67

5. T@:&6-$ *982="5 9*'&"502+$7 -$:6&D0$

· TD-$%:6 9*'&"502+$7

· TD-$%:6 ;9<;67

6. T@:&6-$ *982="5 9*'&"502+$7 $%$1*5&D0.%
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· Y9*2="7 9*'&"502+$7 $%$1*5&D0.% -8:. */'9"2'("@ 1'$(>/&6 &0'4% C8:*.%

«=*'0"(+%6&$- $5&>-$&$- :&<:6»

· TD-$%:6 9*'&"502+$7

· TD-$%:6 ;9<;67

2.8. O*'&"502+$ $%&96&'(4% :52(0"&6-<&.% 95-<&.% -*&<22':67

1. G((+%6:6 ($' :&<:6 &.% $%&9'4% 95-<&.%, ;<:*' &67 :&<C-67 :&" 1"=*+" (*%"@, 2'$

&'-87 &67 :&<C-67 /"5 %$ -/"0"@% %$ 05C-':&"@% */+ &>/"5 &"5 802"5.

2. A5&>-$&6 $%&'($&<:&$:6 -'$7 $%&9+$7 95-<&.%, /"5 &5=>% 1* 9*'&"502*+ -* &6%

*/>-*%6 :* :*'0< *%$99$2D7 -* &$5&>=0"%6 :D-$%:6.

3. A5&>-$&6 (5(9'(D *%$99$2D &67 :*'0<7 9*'&"502+$7 &.% $%&9'4% 95-<&.%, 169$1D

(<C* *%&"9D :&<:67 C$ */'10< :&6% /04&6 $%&9+$ /"5 -/D(* :* 9*'&"502+$ ($' (<C*

*%&"9D *((+%6:67 C$ */'10< :&6% $%&9+$ /"5 8=*' :*'0< -*&< &6% &*9*5&$+$ $%&9+$ /"5

-/D(* :* 9*'&"502+$. T&"% (@(9" /*0'9$-;<%*&$' ($' 6 *3*10'(D.

4. G/'9"2D «$5&"-<&"5» D «=*'0"('%D&"5» &0>/"5 *982="5 &67 9*'&"502+$7 &.% $%&9'4%

-8:. -*&$2.28$ &0'4% C8:*.% ($5&>-$&$ - :&<:6 - =*'0"(+%6&"), -* &"% "/"+"

*/'&52=<%"%&$' &$ $(>9"5C$ >&$% " $%&+:&"'="7 -*&$2.28$7 &"5 /+%$($ ;0+:(*&$' :&6%

$%&+:&"'=6 C8:6:

·T&6 C8:6 «:&<:6» &"5 -*&$2.28$ " "-$9>7 *(('%6&D7 &67 $%&96&'(D7 -"%<1$7

/$0$-8%*' $%"'(&>7. P $5&"-$&':->7 2%.0+N*' $5&> ($' ($&< &6% *%$99$2D

5/*0/61<*' $5&>-$&$ &6% $%&+:&"'=6 $%&9+$.

·T&6 C8:6 «$5&>-$&$» " $5&>-$&"7 1'$(>/&67 *982=*&$' &*9*+.7 $/> &" $5&>-$&"

:@:&6-$ 9*'&"502+$7. f'$ %$ ?*('%D:*' " ('%6&D0$7 /08/*' 6 :&<C-6 95-<&.% :&6

1*?$-*%D (*%"@, %$ *+%$' 5U69>&*06 $/> &6% ($C"0':-8%6 :&<C-6. g&$% :5-;$+%*'

$5&>, ->9'7 1"C*+ *%&"9D *((+%6:67 $/> &" :@:&6-$ $5&"-$&':-"@ " ('%6&D0$7
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?*('%<*'. V :&<:6 &"5 ('%6&D0$ C$ 2+%*' /<9' $/> &$ :@:&6-$ *982="5 :&<C-67 ($',

:* 8(&$(&6 /*0+/&.:6 $/> (</"'" $/> &$ :5:&D-$&$ /0":&$:+$7.

·T&6 C8:6 «=*'0"(+%6&"» &" $5&>-$&" :@:&6-$ 1*% */'10< :&"% $5&>-$&" 1'$(>/&6

($' " ('%6&D0$7 -/$+%*' :* 9*'&"502+$ =*'0"(+%6&"7. E<%&.7 $/"(9*+*&$' 6 *((+%6:6

&"5 ('%6&D0$ *3’ >:"% 6 :&<C-6 95-<&.% :&" 1"=*+" (*%"@ *+%$' (<&. $/> &6%

($&4&$&6 */'&0*/>-*%6.

5. TD-$%:6 :* /*0+/&.:6 =$-69D7 :&<C-67 95-<&.% :&6% $%$00>36:6 ((<&. $/> &6

:&<C-6 $:3$9*+$7).

6. A/"(9*':-> *((+%6:67 &.% $%&9'4% /"5 1*% 9*'&"502"@%.

7. TD-$%:6 «9*'&"502+$7» (<C* -'$7 $%&9+$7.

8. TD-$%:6 «;9<;67» (<C* -'$7 $%&9+$7 :* /*0+/&.:6 /"5 1>C6(* *%&"9D *((+%6:67

“$5&>-$&$” D «=*'0"(+%6&$» ($' 6 $%&9+$ 1*% -/D(* :* 9*'&"502+$.

9. TD-$%:6 5/*0C80-$%:67 (<C* *%>7 ('%6&D0$ $%&9+$7.

10. b8&06:6 ($' 8%1*'?6 :&<C-67 95-<&.% :&" 1"=*+" (*%"@, 2'$ &6% $5&>-$&6 1'$1"='(D

*((+%6:6 ($' :&<:6 &.% $%&9'4% ($' 2'$ &6% $5&>-$&6 /0":&$:+$ &.% $%&9'4% $/> *%

?604 9*'&"502+$. a$ 1'$(>/&*&$' 6 9*'&"502+$ >9.% &.% $%&9'4% $% 6 :&<C-6 &.%

95-<&.% ($&8;*' (<&. $/> &6% ($C"0':-8%6 ($&4&$&6 :&<C-6 $:3$9*+$7 ($' C$

5/<0=*' :=*&'(D :D-$%:6 &67 ($&<:&$:67 $5&D7.

2.9. O*'&"502+$ $%&9'4% (*%"@

1. G((+%6:6 ($' :&<:6 &.% $%&9'4% (*%"@, ;<:*' &67 5/"/+*:67 :&6 1*?$-*%D (*%"@,

2'$ &'-87 /"5 %$ -/"0"@% %$ 05C-':&"@% */+ &>/"5 &"5 802"5.

2. A5&>-$&6 $%&'($&<:&$:6 -'$7 $%&9+$7 (*%"@, /"5 &5=>% 1* 9*'&"502*+ -* &6%

*/>-*%6 :* :*'0< *%$99$2D7 -* &$5&>=0"%6 :D-$%:6.
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3. A5&>-$&6 (5(9'(D *%$99$2D &67 :*'0<7 9*'&"502+$7 &.% $%&9'4% (*%"@, 169$1D

(<C* *%&"9D :&<:67 C$ */'10< :&6% /04&6 $%&9+$ /"5 -/D(* :* 9*'&"502+$ ($' (<C*

*%&"9D *((+%6:67 C$ */'10< :&6% $%&9+$ /"5 8=*' :*'0< -*&< &6% &*9*5&$+$ $%&9+$ /"5

-/D(* :* 9*'&"502+$. T&"% (@(9" /*0'9$-;<%*&$' ($' 6 *3*10'(D.

4. G/'9"2D «$5&"-<&"5» D «=*'0"('%D&"5» &0>/"5 *982="5 &67 9*'&"502+$7 &.%

$%&9'4% -8:. -*&$2.28$ &0'4% C8:*.% ($5&>-$&$ - :&<:6 - =*'0"(+%6&"). -* &"% "/"+"

*/'&52=<%"%&$' &$ $(>9"5C$ >&$% " $%&+:&"'="7 -*&$2.28$7 &"5 /+%$($ ;0+:(*&$'

:&6% $%&+:&"'=6 C8:6:

·T&6 C8:6 «:&<:6» &"5 -*&$2.28$ " "-$9>7 *(('%6&D7 &67 $%&9+$7 (*%"@ /$0$-8%*'

$%"'(&>7. P $5&"-$&':->7 2%.0+N*' $5&> ($' ($&< &6% *%$99$2D 5/*0/61<*'

$5&>-$&$ &6% $%&+:&"'=6 $%&9+$ (*%"@.

·T&6 C8:6 «$5&>-$&$» " $5&>-$&"7 1'$(>/&67 *982=*&$' &*9*+.7 $/> &" $5&>-$&"

:@:&6-$ 9*'&"502+$7. f'$ %$ ?*('%D:*' " ('%6&D0$7 /08/*' 6 5/"/+*:6 %$ *+%$',

=$-69>&*06 $/> &6% ($C"0':-8%6 :&<C-6. g&$% :5-;$+%*' $5&>, ->9'7 1"C*+

*%&"9D *((+%6:67 $/> &" :@:&6-$ $5&"-$&':-"@ ($' " ('%6&D0$7 ?*('%<*'. V :&<:6

&"5 ('%6&D0$ C$ 2+%*' /<9' $/> &$ :@:&6-$ *982="5 :&<C-67 ($', :* 8(&$(&6

/*0+/&.:6 $/> (</"'" $/> &$ :5:&D-$&$ /0":&$:+$7.

·T&6 C8:6 «=*'0"(+%6&"» &" $5&>-$&" :@:&6-$ 1*% */'10< :&"% $5&>-$&" 1'$(>/&6

($' " ('%6&D0$7 -/$+%*' :* 9*'&"502+$ =*'0"(+%6&"7. E<%&.7 $/"(9*+*&$' 6 *((+%6:6

&"5 ('%6&D0$ *3’ >:"% 6 :&<C-6 &.% 95-<&.% :&" 1"=*+" (*%"@ *+%$' */<%. $/>

&6% $%4&$&6 */'&0*/>-*%6.

5. TD-$%:6 :* /*0+/&.:6 5U69D7 :&<C-67 95-<&.% :&" 1"=*+" (*%"@ (*/<%. $/> &6

:&<C-6 $:3$9*+$7). a$ 1'$(>/&*&$' 6 9*'&"502+$ >9.% &.% $%&9'4% (*%"@, $% 6

:&<C-6 &.% 95-<&.% $%8;*' */<%. $/> &6% ($C"0':-8%6 $%4&$&6 :&<C-6 $:3$9*+$7

($' C$ 5/<0=*' :=*&'(D :D-$%:6 &67 ($&<:&$:67 $5&D7.

6. A/"(9*':-> *((+%6:67 &.% $%&9'4% (*%"@ /"5 1*% 9*'&"502"@%.
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7. TD-$%:6 «9*'&"502+$7» (<C* -'$7 $%&9+$7 (*%"@.

8. TD-$%:6 «;9<;67» (<C* -'$7 $%&9+$7 (*%"@ :* /*0+/&.:6 /"5 1>C6(* *%&"9D

*((+%6:67 “$5&>-$&$” D «=*'0"(+%6&$» ($' 6 $%&9+$ 1*% -/D(* :* 9*'&"502+$.

9. TD-$%:6 5/*0C80-$%:67 (<C* *%>7 ('%6&D0$ $%&9+$7 (*%"@.

10. b8&06:6 ($' 8%1*'?6 :&<C-67 5/"/+*:67 :&6 1*?$-*%D (*%"@ 2'$ &6% $5&>-$&6

1'$1"='(D *((+%6:6 ($' :&<:6 &.% $%&9'4% (*%"@.

2.10. O*'&"502+$ $%&96&'(4% :52(0"&6-<&.% 95-<&.% ($&<C9'U67

1. G((+%6:6 ($' :&<:6 &.% $%&9'4% 95-<&.%, ;<:*' &67 :&<C-67 :&"% 520> C<9$-", 2'$

&'-87 &67 :&<C-67 /"5 %$ -/"0"@% %$ 05C-':&"@% */+ &>/"5 &"5 802"5.

2. A5&>-$&6 $%&'($&<:&$:6 -'$7 $%&9+$7 95-<&.%, /"5 &5=>% 1* 9*'&"502*+ -* &6%

*/>-*%6 :* :*'0< *%$99$2D7 -* &$5&>=0"%6 :D-$%:6.

3. A5&>-$&6 (5(9'(D *%$99$2D &67 :*'0<7 9*'&"502+$7 &.% $%&9'4% 95-<&.%, 169$1D (<C*

*%&"9D :&<:67 C$ */'10< :&6% /04&6 $%&9+$ /"5 -/D(* :* 9*'&"502+$ ($' (<C* *%&"9D

*((+%6:67 C$ */'10< :&6% $%&9+$ /"5 8=*' :*'0< -*&< &6% &*9*5&$+$ $%&9+$ /"5 -/D(*

:* 9*'&"502+$. T&"% (@(9" /*0'9$-;<%*&$' ($' 6 *3*10'(D.

4. G/'9"2D «$5&"-<&"5» D «=*'0"('%D&"5» &0>/"5 *982="5 &67 9*'&"502+$7 &.% $%&9'4%

-8:. -*&$2.28$ &0'4% C8:*.% ($5&>-$&$ - :&<:6 - =*'0"(+%6&"), -* &"% "/"+"

*/'&52=<%"%&$' &$ $(>9"5C$ >&$% " $%&+:&"'="7 -*&$2.28$7 &"5 /+%$($ ;0+:(*&$' :&6%

$%&+:&"'=6 C8:6:

·T&6 C8:6 «:&<:6» &"5 -*&$2.28$ " "-$9>7 *(('%6&D7 &67 $%&96&'(D7 -"%<1$7

/$0$-8%*' $%"'(&>7. P $5&"-$&':->7 2%.0+N*' $5&> ($' ($&< &6% *%$99$2D

5/*0/61<*' $5&>-$&$ &6% $%&+:&"'=6 $%&9+$.
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·T&6 C8:6 «$5&>-$&$» " $5&>-$&"7 1'$(>/&67 *982=*&$' &*9*+.7 $/> &" $5&>-$&"

:@:&6-$ 9*'&"502+$7. f'$ %$ ?*('%D:*' " ('%6&D0$7 /08/*' 6 :&<C-6 95-<&.% :&6

1*?$-*%D (*%"@, %$ *+%$' 5U69>&*06 $/> &6% ($C"0':-8%6 :&<C-6. g&$% :5-;$+%*'

$5&>, ->9'7 1"C*+ *%&"9D *((+%6:67 $/> &" :@:&6-$ $5&"-$&':-"@ " ('%6&D0$7

?*('%<*'. V :&<:6 &"5 ('%6&D0$ C$ 2+%*' /<9' $/> &$ :@:&6-$ *982="5 :&<C-67 ($',

:* 8(&$(&6 /*0+/&.:6 $/> (</"'" $/> &$ :5:&D-$&$ /0":&$:+$7.

·T&6 C8:6 «=*'0"(+%6&"» &" $5&>-$&" :@:&6-$ 1*% */'10< :&"% $5&>-$&" 1'$(>/&6

($' " ('%6&D0$7 -/$+%*' :* 9*'&"502+$ =*'0"(+%6&"7. E<%&.7 $/"(9*+*&$' 6 *((+%6:6

&"5 ('%6&D0$ *3’ >:"% 6 :&<C-6 95-<&.% :&" 1"=*+" (*%"@ *+%$' (<&. $/> &6%

($&4&$&6 */'&0*/>-*%6.

5. TD-$%:6 :* /*0+/&.:6 =$-69D7 :&<C-67 95-<&.% :&6% $%$00>36:6 ((<&. $/> &6

:&<C-6 $:3$9*+$7).

6. A/"(9*':-> *((+%6:67 &.% $%&9'4% /"5 1*% 9*'&"502"@%.

7. TD-$%:6 «9*'&"502+$7» (<C* -'$7 $%&9+$7.

8. TD-$%:6 «;9<;67» (<C* -'$7 $%&9+$7 :* /*0+/&.:6 /"5 1>C6(* *%&"9D *((+%6:67

“$5&>-$&$” D «=*'0"(+%6&$» ($' 6 $%&9+$ 1*% -/D(* :* 9*'&"502+$.

9. TD-$%:6 5/*0C80-$%:67 (<C* *%>7 ('%6&D0$ $%&9+$7.

10. b8&06:6 ($' 8%1*'?6 :&<C-67 95-<&.% :&"% 520> C<9$-", 2'$ &6% $5&>-$&6 1'$1"='(D

*((+%6:6 ($' :&<:6 &.% $%&9'4% ($' 2'$ &6% $5&>-$&6 /0":&$:+$ &.% $%&9'4% $/> *%

?604 9*'&"502+$. a$ 1'$(>/&*&$' 6 9*'&"502+$ >9.% &.% $%&9'4% $% 6 :&<C-6 &.%

95-<&.% ($&8;*' (<&. $/> &6% ($C"0':-8%6 ($&4&$&6 :&<C-6 $:3$9*+$7 ($' C$

5/<0=*' :=*&'(D :D-$%:6 &67 ($&<:&$:67 $5&D7.

2.10. PC>%6 $3D7
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V "C>%6 $3D7 C$ /$08=*' :&"% =*'0':&D D :&"57 =*'0':&87 &"5 :5:&D-$&"7 &$ :&"'=*+$

($' &'7 $/$0$+&6&*7 $%$3"087 /0"(*'-8%"5 %$ 8="5% -+$ *'(>%$ ($' %$ 1'$=*'0':&"@% &'7

:=*&'(87 1'*02$:+*7 /"5 */'&*9"@%&$'.

P &"/'(>7 :&$C->7 *982="5 -*&$380*' &$ 1*1"-8%$ :&" PLC ($' $/> *(*+ C$

*-3$%+N"%&$' :&6% "C>%6 $3D7 &$ 1*1"-8%$ :@-3.%$ -* &" /0"20$--$&':-> &67. T&6%

"C>%6 C$ /$0"5:'<N"%&$' &$ 1*1"-8%$ :* "C>%*7 20$3'(4% :=*1'$:-8%*7 ($&<9969$ 2'$

&6% *3$0-"2D.  $ 1*1"-8%$ C$ ($&$20<3"%&$' :* $0=*+$ :&6% -%D-6 &"5 ;'"-6=$%'("@

10"-"9"26&D &"5 :5:&D-$&"7.  '-87 /"5 -*&0"@%&$' :$% alarms C$ *-3$%+N"%&$'

=0.-$&':-8%*7 ((>(('%").  " $0=*+" C$ /*0'8=*' *(&>7 $/> &6% &'-D &"5 -*&0"@-*%"5

-*28C"57, &6% 6-*0"-6%+$, &6% 40$ -8&06:67 ($' &"% :&$C-> (  TG) /"5 -*&0DC6(*. A5&<

&$ $0=*+$ C$ *+%$' &$ (@0'$ $0=*+$ /"5 C$ =06:'-"/"'"@%&$' 2'$ &6% 8(1":6 $%$3"04% ($'

1'$20$--<&.%.

 " /0>20$--$ C$ *+%$' 1'$;$C-':-8%" :* 15" */+/*1$ *(=406:67 $0-"1'"&D&.%

=*'0':-4% &$ "/"+$ C$ 2+%"%&$' $%&'96/&< -* &6% =0D:6 (.1'("@ $/> &"57 =*'0':&87.  $

15" */+/*1$ $5&< C$ *+%$' : 

· */+/*1" */':(8/&6 &"5 :5:&D-$&"7, 15%$&>&6&$ /*0'D26:67 :&'7 "C>%*7 &"5.

· */+/*1" *?"5:'"1"&6-8%"5 =*'0':&D -* */'/98"% 15%$&>&6&$ *':$2.2D7

/$0$-8&0.% *-3<%':67 $%$3"04%, $/":3$9-<&.:67.

Y&:' :@-3.%$ -* &$ /$0$/<%. (<C* =*'0':&D7 C$ -/"0*+ $%<9"2$ -* &"% (.1'(> &"5

($' $/9D =0D:6 &"5 1$(&@9"5 ($3D7) %$ ('%*+&$' $/> &6% $0='(D "C>%6 :&'7 */'-80"57

"C>%*7 &"5 :5:&D-$&"7. G/+:67 -* &6% =0D:6 &"5 1$(&@9"5 ($3D7) C$ 5/<0=*' /0>:;$:6

:&" :@%"9" &.% 15%$&"&D&.% &67 *3$0-"2D7 (9.=. -*&<;$:6 $%<-*:$ :&'7 "C>%*7 &"5

:5:&D-$&"7, *':$2.2D /$0$-8&0.% 9*'&"502+$7, (9/).

 8::*0*'7 C$ *+%$' "' (@0'*7 "C>%*7 &"5 :5:&D-$&"7 /"5 C$ *-3$%+N"%&$' :&6% "C>%6

$3D7 &"5 $%&9'":&$:+"5.

1) T&6% $0='(D "C>%6 -* &" >%"-$ &"5 :&$C-"@ ($' &6% *':$2.2D &"5 (.1'("@ *':>1"5 2'$

&6% /*0$'&80. /9"D26:6 :&" :@:&6-$.

73



2) V "C>%6 >/"5 C$ *-3$%+N*&$' &" 1'<20$--$ 9*'&"502+$7 (P&I) &67 *2($&<:&$:67 -* &6%

*-3<%':6 >9"5 &"5 *?"/9':-"@ ($' &.% "02<%.%. a$ 5/<0="5% 169$1D :=*1'$:-8%$, &"

510$59'(> 1+(&5", "' $%&9+*7 95-<&.%, "' -$:6&D0*7, &$ >02$%$ -8&06:67, (9/. T3<9-$ C$

5/<0=*' >&$% (</"'*7 /$0<-*&0"' 9*'&"502+$7 (alarms) /"5 &+C*%&$' :&$ -*&0"@-*%$

$%$9"2'(< :D-$&$ *%>7  TG *+%$' *(&>7 "0+.% D >&$% (</"'$ :D-$&$ ;9<;67 ('%6&D0.%

3C<%"5% :&" PLC (C*0-'(>, non response, (9/).

3) V "C>%6 C$ *-3$%+N*' 9+:&$ -* >9$ &$ 30*<&'$ -* &'7 ;$9;+1*7 (*%"@.

4) PC>%6 >/"5 C$ *-3$%+N"%&$' >9$ &$ :3<9-$&$ &"5 :5:&D-$&"7 -* &6% 6-*0"-6%+$, &6%

40$ /"5 :5%8;6:$% ($' /"'"7 =*'0':&D7 $%$2%40':* &" :3<9-$ ($' /0"8;6 :&'7

($&<9969*7 *%802*'*7 $/"($&<:&$:67 $5&"@.

2.11. F'$:&$:'"9>26:6

E$0$(<&. $("9"5C*+ *%1*'(&'(D 1'$:&$:'"9>26:6 &.% E0"20$--$&'N>-*%.% O"2'(4%

G9*2(&4% (PLC) &"5  "/'("@ T&$C-"@ G982="5 -* ;<:*' &'7 $/$'&D:*'7 :* *':"1"/*?>1"57

(]/P).  $ *9<=':&$ :D-$&$ /"5 $/$'&"@%&$' 2'$ &6% *@05C-6 9*'&"502+$ &"5 :5:&D-$&"7

*+%$' (*%1*'(&'(< 2'$ 4 $%&9+*7 95-<&.%, 2 $%&9+*7 (*%"@, 4 $%$1*5&D0*7):

cTOAEBPI "]ULNLA (Digital inputs)

A%&9+$ (*%"@ 1 ]  0.0 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%&9+$ (*%"@ 1 ]  0.1 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%&9+$ (*%"@ 1 ]  0.2 E0":&$:+$ C*0-'("@ ('%6&D0$

A%&9+$ (*%"@ 1 ]  0.3 O*'&"502+$ ('%6&D0$ ($/> Softstarter)

A%&9+$ (*%"@ 1 ]  0.4 T3<9-$ 9*'&"502+$7 $/> Softstarter

A%&9+$ (*%"@ 1 ]  0.5 G9<=':&6 :&<C-6 9$1'"@

A%&9+$ (*%"@ 2 ]  0.6 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%&9+$ (*%"@ 2 ]  0.7 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%&9+$ (*%"@ 2 ]  0.8 E0":&$:+$ C*0-'("@ ('%6&D0$
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cTOAEBPI "]ULNLA (Digital inputs)

A%&9+$ (*%"@ 2 ]  0.9 O*'&"502+$ ('%6&D0$ ($/> Softstarter)

A%&9+$ (*%"@ 2 ]  0.10 T3<9-$ 9*'&"502+$7 $/> Softstarter

A%&9+$ (*%"@ 2 ]  0.11 G9<=':&6 :&<C-6 9$1'"@

A%&9+$ -*&<22':67 1 ]  0.12 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%&9+$ -*&<22':67 1 ]  0.13 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%&9+$ -*&<22':67 1 ]  0.14 E0":&$:+$ C*0-'("@ ('%6&D0$

A%&9+$ -*&<22':67 1 ]  0.15 O*'&"502+$ ('%6&D0$ ($/> Softstarter)

A%&9+$ -*&<22':67 1 ]  0.16 T3<9-$ 9*'&"502+$7 $/> Softstarter

A%&9+$ -*&<22':67 1 ]  0.17 L20$:+$ :&"% :&<&"0$

A%&9+$ -*&<22':67 2 ]  0.18 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%&9+$ -*&<22':67 2 ]  0.19 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%&9+$ -*&<22':67 2 ]  0.20 E0":&$:+$ C*0-'("@ ('%6&D0$

A%&9+$ -*&<22':67 2 ]  0.21 O*'&"502+$ ('%6&D0$ ($/> Softstarter)

A%&9+$ -*&<22':67 2 ]  0.22 T3<9-$ 9*'&"502+$7 $/> Softstarter

A%&9+$ -*&<22':67 2 ]  0.23 L20$:+$ :&"% :&<&"0$

A%&9+$ 95-<&.% 1 ]  1.0 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%&9+$ 95-<&.% 1 ]  1.1 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%&9+$ 95-<&.% 1 ]  1.2 E0":&$:+$ C*0-'("@ ('%6&D0$

A%&9+$ 95-<&.% 1 ]  1.3 O*'&"502+$ ('%6&D0$ ($/> Softstarter)

A%&9+$ 95-<&.% 1 ]  1.4 T3<9-$ 9*'&"502+$7 $/> Softstarter

A%&9+$ 95-<&.% 1 ]  1.5 L20$:+$ :&"% :&<&"0$

A%&9+$ 95-<&.% 2 ]  1.6 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%&9+$ 95-<&.% 2 ]  1.7 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%&9+$ 95-<&.% 2 ]  1.8 E0":&$:+$ C*0-'("@ ('%6&D0$

A%&9+$ 95-<&.% 2 ]  1.9 O*'&"502+$ ('%6&D0$ ($/> Softstarter)

A%&9+$ 95-<&.% 2 ]  1.10 T3<9-$ 9*'&"502+$7 $/> Softstarter

A%&9+$ 95-<&.% 2 ]  1.11 L20$:+$ :&"% :&<&"0$

A%$1*5&D0$7 95-. 1 ]  1.12 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%$1*5&D0$7 95-. 1 ]  1.13 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%$1*5&D0$7 95-. 1 ]  1.14 E0":&$:+$ C*0-'("@ ('%6&D0$
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cTOAEBPI "]ULNLA (Digital inputs)

A%$1*5&D0$7 95-. 1 ]  1.15 O*'&"502+$ ('%6&D0$ (Response)

A%$1*5&D0$7 95-. 2 ]  1.16 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%$1*5&D0$7 95-. 2 ]  1.17 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%$1*5&D0$7 95-. 2 ]  1.18 E0":&$:+$ C*0-'("@ ('%6&D0$

A%$1*5&D0$7 95-. 2 ]  1.19 O*'&"502+$ ('%6&D0$ (Response)

A%$1*5&D0$7 95-. 3 ]  1.20 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%$1*5&D0$7 95-. 3 ]  1.21 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%$1*5&D0$7 95-. 3 ]  1.22 E0":&$:+$ C*0-'("@ ('%6&D0$

A%$1*5&D0$7 95-. 3 ]  1.23 O*'&"502+$ ('%6&D0$ (Response)

A%$1*5&D0$7 95-. 4 ]  1.24 A/> 1'$(>/&6 :&6 C8:6 d*'0"(+%6&"

A%$1*5&D0$7 95-. 4 ]  1.25 A/> 1'$(>/&6 :&6 C8:6 A5&>-$&"

A%$1*5&D0$7 95-. 4 ]  1.26 E0":&$:+$ C*0-'("@ ('%6&D0$

A%$1*5&D0$7 95-. 4 ]  1.27 O*'&"502+$ ('%6&D0$ (Response)

F'<3"0$ :D-$&$ ]  1.28 LU69D :&<C-6 :&6 1*?$-*%D (*%"@ 1

F'<3"0$ :D-$&$ ]  1.29 d$-69D :&<C-6 :&6 1*?$-*%D (*%"@ 1

F'<3"0$ :D-$&$ ]  1.30 LU69D :&<C-6 :&6 1*?$-*%D (*%"@ 2

F'<3"0$ :D-$&$ ]  1.31 d$-69D :&<C-6 :&6 1*?$-*%D (*%"@ 2

F'<3"0$ :D-$&$ ]  1.32 d$-69D :&<C-6 :&6% 1*?$-*%D 95-<&.% 1 

F'<3"0$ :D-$&$ ]  1.33 LU69D :&<C-6 :&6% 1*?$-*%D 95-<&.% 1

F'<3"0$ :D-$&$ ]  1.34 T&<C-6 alarm :&6% 1*?$-*%D 95-<&.% 1

F'<3"0$ :D-$&$ ]  1.35 d$-69D :&<C-6 :&6% 1*?$-*%D 95-<&.% 2 

F'<3"0$ :D-$&$ ]  1.36 LU69D :&<C-6 :&6% 1*?$-*%D 95-<&.% 2 

F'<3"0$ :D-$&$ ]  1.37 T&<C-6 alarm :&6% 1*?$-*%D 95-<&.% 2 

F'<3"0$ :D-$&$ ]  1.38 LU69D C*0-"(0$:+$ ':"2*+"5 =40"5

F'<3"0$ :D-$&$ ]  1.39 LU69D C*0-"(0$:+$ 5/"2*+"5 =40"5

F'<3"0$ :D-$&$ ]  2.0 T3<9-$ (9'-$&':&'("@ /+%$($

F'<3"0$ :D-$&$ ]  2.1

T3<9-$ 5/80&$:67 (/0":&$:+$) :&6% *+:"1"

&"5 /+%$($

F'<3"0$ :D-$&$ ]  2.2 O*'&"502+$ -/$&$0+$7 UPS D &0"3"1":+$7

F'<3"0$ :D-$&$ ]  2.3 G/':&0"3D :D-$&"7 >&' 6 *3*10'(D ':=@7 >&'
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cTOAEBPI "]ULNLA (Digital inputs)

*+%$' *%*02D ($/> V/m)

F'<3"0$ :D-$&$ ]  2.4 TD-$ =$-69D7 :&<C-6 ($5:+-"5 ($/> V/m)

F'<3"0$ :D-$&$ ]  2.5 TD-$ ;9<;67 &"5 V/m

F'<3"0$ :D-$&$ ]  2.6 TD-$ *%*02"/"+6:67 1'$(>/&6 Emergency

F'<3"0$ :D-$&$ ]  2.7 TD-$ $/*%*02"/"+6:67 1'$(>/&6 Emergency

F'<3"0$ :D-$&$ ]  2.8 TD-$ 9*'&"502+$7 ;'>3'9&0"5 (2*%'(>)

F'<3"0$ :D-$&$ ]  2.9 TD-$ ;9<;67 ;'>3'9&0"5 (2*%'(>)

F'<3"0$ :D-$&$ ]  2.10

TD-$ ;9<;67 /0":&$:+$ ('%6&D0$ &"5

*?$*0':-> =40"5 ':"2*+"5

F'<3"0$ :D-$&$ ]  2.11

G/';*;$+.:6 >&' " *?$*0':->7 =40"5 ':"2*+"5

9*'&"502*+

F'<3"0$ :D-$&$ ]  2.12

TD-$ ;9<;67 /0":&$:+$ ('%6&D0$ &"5

*?$*0':-> =40"5 5/"2*+"5

F'<3"0$ :D-$&$ ]  2.13

G/';*;$+.:6 >&' " *?$*0':->7 =40"5 5/"2*+"5

9*'&"502*+

F'<3"0$ :D-$&$ ]  2.18 TD-$ /&4:67 2*%'("@ 1'$(>/&6 ':=@"7

*a@LWL ?AUYN[@ 79

E9DC"7 *':>1.% :&6% CPU 24

E9DC"7 *?.&*0'(4%

*':>1.% 64

cTOAEBPI dVLNLA (Digital Outputs)

T5%$2*0->7 P  1.0 P-<1$ :5%$2*0-4% 1 

b$2%6&'(D ;$9;+1$ P  1.1 G%*02"/"+6:6 ;$9;+1$7 Solenoid 520$:+$7

b$2%6&'(D ;$9;+1$ P  1.2 G%*02"/"+6:6 ;$9;+1$7 Solenoid 520$:+$7

A%&9+$ -*&<22':67 1 P  1.3 G%*02"/"+6:6 $%&9+$7 95-<&.%

A%&9+$ -*&<22':67 2 P  1.4 G%*02"/"+6:6 $%&9+$7 95-<&.%

A%&9+$ 95-<&.% 1 P  1.5 G%*02"/"+6:6 $%&9+$7 95-<&.%

A%&9+$ 95-<&.% 2 P  1.6 G%*02"/"+6:6 $%&9+$7 95-<&.%
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A%$1*5&D0$7 95-<&.% 1 P  1.7 G%*02"/"+6:6 $%$1*5&D0$ 95-<&.%

A%$1*5&D0$7 95-<&.% 2 P  1.8 G%*02"/"+6:6 $%$1*5&D0$ 95-<&.%

A%$1*5&D0$7 95-<&.% 3 P  1.9 G%*02"/"+6:6 $%$1*5&D0$ 95-<&.%

A%$1*5&D0$7 95-<&.% 4 P  1.10 G%*02"/"+6:6 $%$1*5&D0$ 95-<&.%

G?$*0':&D0$7 P  1.11 G%*02"/"+6:6 *?$*0':&D0$ ':"2*+"5

G?$*0':&D0$7 P  1.12 G%*02"/"+6:6 *?$*0':&D0$ 5/"2*+"5 1 

A%&9+$ (*%"@ 1 P  1.13 G%*02"/"+6:6 $%&9+$7 (*%"@

A%&9+$ (*%"@ 2 P  1.14 G%*02"/"+6:6 $%&9+$7 (*%"@

:WSQLI ?VYN[@ 15

E9DC"7 *?>1.% :&6% CPU 16

E9DC"7 *?.&*0'(4%

*?>1.% 0

7@EWLGABPI "]ULNLA (Analog Inputs)

A%$9"2'(> $':C6&D0'" -8&06:67 1 A]   0.0 A':C6&D0$7 /+*:67 (*%"@

A%$9"2'(> $':C6&D0'" -8&06:67 2 A]   0.1 T&<C-6 1*?$-*%D7 (*%"@

A%$9"2'(> $':C6&D0'" -8&06:67 3 A]   0.2 T&<C-6 1*?$-*%D7 (*%"@

A%$9"2'(> $':C6&D0'" -8&06:67 3 A]   0.3 T&<C-6 520"@ C$9<-"5 ;$0@&6&$7

A%$9"2'(> $':C6&D0'" -8&06:67 4 A]   0.4 T&<C-6 520"@ C$9<-"5 ;$0@&6&$7

*a@LWL ?AUYN[@ 5

E9DC"7 *':>1.% :&6% CPU 4

E9DC"7 *?.&*0'(4% *':>1.% 2

G/"-8%.7 " /0"20$--$&'N>-*%"7 9"2'(>7 *9*2(&D7 C$ /08/*' %$ 1'$C8&*' &"59<=':&"%: 79

bTOAEBPI ?AUYNL^I, 15 bTOAEBPI ?VYNL^I BEA 5 E@EWLGABPI ?AUYNL^I.

3 . : ? K A G K EOP I _ E U A B L a " V L J W A U X L a

3.1. E0"20$--$&'N>-*%"' 9"2'("+ *9*2(&87

P &"/'(>7 /0"20$--$&'N>-*%"7 9"2'(>7 *9*2(&D7 (PLC) C$ /08/*' %$ 1'$C8&*' 1'$:3<9':6

/"'>&6&$7 ($&< ISO9001 D ':"1@%$-" $%&+:&"'="5 1'*C%47 $%$2%.0':-8%"5 "02$%':-"@
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/':&"/"+6:67. G/'/98"% %$ *+%$' modular ($' %$ $/"&*9*+&$' $/> 1'<3"0*7 (<0&*7

(modules) /"5 $%&'($C+:&$%&$' *@("9$ ($' 20D2"0$ $% 8="5% /0>;96-$ D 8="5%

($&$:&0$3*+.

G'1'(>&*0$ C$ $/"&*9*+&$' $/> :

·  " /9$+:'" &"/"C8&6:67 &.% ($0&4% (Din Rail mounting) >/"5 "' (<0&*7 &"/"C*&"@%&$'

$/9< ($' ;'14%"%&$' :&$C*0<. T&" /9$+:'" (RACK) *+%$' &"/"C*&6-8%"7 " 1+$59"7

*/'("'%.%+$7 (bus) -*&$?@ CPU , ($0&4% ]/O ($' ($0&4% */'("'%.%+$7. O 1+$59"7

*/'("'%.%+$7 *+%$' 5/> -"03D bus connectors /"@ *+%$' *%:.-$&.-8%$ :&'7 (<0&*7.

·  $ /9$+:'$ /"5 /0":380"%&$' C$ *+%$' &" (*%&0'(> /9$+:'" (CR), :&" "/"+"

&"/"C*&*+&$' &" &0"3"1"&'(> , 6 CPU, (<0&*7 ]/O, (<0&*7 */'("'%.%+$7 (:5%"9'(< 8

(<0&*7 ]/0 ($' */'("'%.%+$7) ($' &$ /9$+:'$ */8(&$:67 (ER) :&$ "/"+$ &"/"C*&"@%&$'

->%" (<0&*7 ]/O ($' (<0&*7 */'("'%.%+$7(:5%"9'(< 8 (<0&*7 ]/0 ($' */'("'%.%+$7).  $

/9$+:'$ -/"0"@% %$ &"/"C*&6C"@% ($&$(>053$ D "0'N>%&'$. G<% " &"/'(>7

/0"20$--$&'N>-*%"7 *9*2(&D7 $/$'&*+ /*0'::>&*0*7 $/> 8 (<0&*7 ]/0 ($' */'("'%.%+$7

2'$ %$ *982?*' &"% &"/'(> /+%$($ &>&* -8=0' 3 /9$+:'$ */8(&$:67 -/"0"@% %$

:5%1*C"@% :&" (*%&0'(> /9$+:'" ($' :5%"9'(< -8=0' 32 (<0&*7 ]/0 ($' */'("'%.%+$7

-/"0"@% %$ &"/"C*&6C"@% :&$ 4 /9$+:'$.

H 1'$:@%1*:6 &.% /9$':+.% 2+%*&$' -* (<0&*7 1'$:@%1*:67 (Interface Module). P'

/0":3*0>-*%*7 ]b C$ /08/*' %$ *+%$' 2 *'14%.

$) V /04&6 (<0&$ &"/"C*&*+&$' :&" (*%&0'(> ($' 6 1*@&*06 (<0&$ :&" /9$+:'"

*/8(&$:67 :* /*0+/&.:6 /"5 :5%18*&$' ->%" 1 /9$+:'" */8(&$:67 . b82':&6

$/>:&$:6 -*&$?@ &.% /9$':+.% 1 m . H &0"3"1":+$ &"@ /9$':+"5 */8(&$:67 2+%*&$'

-8:. &67 ]b *%4 :&" /9$+:'" */8(&$:67 -/"0"@% %$ &"/"C*&6C"@% (<0&*7 ]/P.

;) V ]b (:&" (*%&0'(>) ($' 6 ]b (/9$+:'" */8(&$:67) :* /*0+/&.:6 /"5 :5%18"%&$' 3

/9$+:'$ */8(&$:67 :&" (*%&0'(>. V -82':&6 $/>:&$:6 ($9.1+"5 $/> &" (*%&0'(>

/9$+:'" -8=0' &" /9$+:'" */8(&$:67 *+%$' 10 - *%4 6 $/>:&$:6 ($9.1+"5 $/> &"

/9$+:'" */8(&$:67 -8=0' &" */>-*%" /9$+:'" */8(&$:67 *+%$' 10 -. [<C* ]b (/9$+:'"
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*/8(&$:67) $/$'&*+ *?.&*0'(D &0"3"1":+$ 24VDC *%4 1*% 5/<0=*' ($%8%$7

/*0'"0':->7 :&6% &"/"C8&6:6 "/"'$:1D/"&* (<0&$7 ]/P ($' */'("'%.%+$7.

V CPU C$ /08/*' %$ 8=*' &$ *?D7 =$0$(&60':&'(<:

- G%:.-$&.-8%6 RAM *02$:+$7 48Kbytes (Working Memory)

- G?.&*0'(D Micro memory card (64Kbyte -8=0' 4 bbytes) /"5 *+%$' $/$0$+&6&6 2'$ &6%

9*'&"502+$ &67 CPU

- G%:.-$&.-8%*7 16 U63'$(87 *':>1"57, 16 U63'$(87 *?>1"57, 4 $%$9"2'(87 *':>1"57.

V Micro memory card C$ /*0'9$-;<%*' >9$ &$ Block O"2'(D7 (:5-/*0'9$-;$%"-8%.%

($' Block /"5 1*% $/$'&"@%&$' 2'$ &6% *(&89*:6 &"5 /0"20<--$&"7 /=. Block Header),

-/9"( F*1"-8%.% ($' F*1"-8%.% /$0$-*&0"/"+6:67 (4 Kbytes) /"5 1*% =<%"%&$' "@&* -*

&" Reset &67 -%D-67. G/+:67 C$ -/"0"@% %$ 20$3C"@% */<%. :&6% Micro memory card

:=>9'$ ($' :5-;"9'(87 "%"-$:+*7 &"5 /0"20<--$&"7. b* &6% $) b*&$2.2D &67 CPU $/>

($&<:&$:6 Stop - ($&<:&$:6 *(&89*:67 &"5 /0"20<--$&"7 ;) P9'(> reset -*&$380"%&$'

$/> &6% Micro memory card :&6% Working -%D-6 ->%" &$ ("--<&'$ &.% -/9"( 9"2'(D7 ($'

1*1"-8%.% /"5 *+%$' $/$0$+&6&$ 2'$ &6% *(&89*:6 &"5 /0"20<--$&"7. V working -%D-6

*+%$' 2062"0>&*06 $/> &6% Micro memory card ($' :;D%*' -* &" -/"5&>% Reset memory &67

CPU . T* /*0+/&.:6 1'$("/D7 &<:67 >9*7 "' *%*0287 &'-87 &.% -/9"( 1*1"-8%.% ($' >9$ &$

($C"0':-8%$ *( &.% /0"&80.% ‘->%'-$’ Flags, =0"%'(< ($' $/$0'C-6&87 :4N"%&$' $/> &6%

Working -%D-6 :&6% Micro memory card ($' 2+%*&$' 6 $%&+:&0"36 1'$1'($:+$ >&$%

*/$%89C*' 6 &<:6 &"5 PLC.

b* &6% Micro memory card 5/<0=*' 15%$&>&6&$ -* (</"'" /0>20$--$ ($' >/"&*

N6&*+&$' ($' *%4 6 CPU *+%$' :* ($&<:&$:6 *(&89*:67 &"5 /0"20<--$&"7 %$:

A) 3"0&4%"%&$' -/9"( 1*1"-8%.% $/> &6% working memory :&6% Micro memory card (

T5%&$287)

h) 3"0&4%"%&$' -/9"( 1*1"-8%.% $/> &6% Micro memory :&6% Working memory.

V CPU C$ *-/*0'8=*' Status Led ($' Led :3$9-<&.%. G/+:67 -* &" 9"2':-'(>

/0"20$--$&':-"@ ($' -* &6% 15%$&>&6&$ password protection " =0D:&67 /0":&$&*@*'
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$/"&*9*:-$&'(< &" Know how 8%$%&' -6 *?"5:'"1"&6-8%.% $99$24% ($' $%&'20$3D &.%

/0"20$--<&.% &"5.

V CPU /*0'9$-;<%*' 1'$2%.:&'(D -%D-6 -D("57 100-120 -6%5-<&.% /"5 1*%

:;D%*&$' "@&* -* &6% /&4:6 &<:67 "@&* -* &" Reset &67 -%D-67 ($' ($&$20<3"%&$' -* 40$

($' 6-*0"-6%+$ 2*2"%>&$ /"5 :5%18"%&$' -*

- T3<9-$&$ &67 CPU

- T3<9-$&$ :5:&D-$&"7 &67 CPU

- T3<9-$&$ /*0'3*0*'$(4% modules.

- b*&$2.2D $/> ($&<:&$:6 Stop-G(&89*:6 /0"20<--$&"7 (RUN)-Stop.

- E0"20$--$&':&'(< 9<C6 :&" /0>20$--$ *3$0-"2D7.

V 1'$2%.:&'(D -%D-6 -/"0*+ %$ 1'$;$:&*+ ON-LINE &"/'(< -* &"% 3"06&>

69*(&0"%'(> 5/"9"2':&D

G/+:67 6 CPU /*0'9$-;<%*' F'$2%.:&'(> Alarm -/9"( :&" "/"+" /0"20$--$&+N"%&$7

&6% F'*@C5%:6 -'$7 "/"'$:1D/"&* (<0&$7 *':>1"5 / *?>1"5 9$-;<%"%&$' 1'$2%.:&'(< bit

2'$ &6% (<0&$ >/.7:

- h9<;6 (<0&$7

- G:.&*0'(> *?.&*0'(> :3<9-$

- E0>;96-$ :* (</"'" ($%<9' &67 (<0&$7

- Y99*'U6 *?.&*0'(D7 &<:67

- Y99*'U6 3+::$7 ($9.1+.%, Bit /"5 -/"0"@% :5%"9'(< %$ *%6-*04:"5% &"/'(D 95=%+$ D

%$ -*&$3*0C"@% -8:. &"5 1'(&@"5 &.% "/&'(4% '%4% :&"57 [T. G'1'(< :&'7 (<0&*7

$%$9"2'(4% *':>1.% $% :&" :&<1'" $0='(D7 /$0$-*&0"/"+6:67 &67 (<0&$7

*%*02"/"'D:*' " =0D:&67 &6% $%+=%*5:6 ("--8%"5 ($9.1+"5 &>&* *+&* -* &6%

*%*02"/"+6:6 &"5 1'$2%.:&'("@ Alarm -/9"( *+&* -* &6% -6 *%*02"/"+6:6 &"5 $99<

"/&'(< :* *?.&*0'(> LED &67 (<0&$7 (System Fault) *'1"/"'*+&$' &"/'(< D remote &"

:@:&6-$ 2'$ &" ("--8%" ($941'" "/"'"1D/"&* $%$9"2'("@ "02<%"5(4....20mA)

- P -8:"7 (@(9"7 *(&89*:67 2'$ &'7 *%&"987 *+%$' 0.1 -sec (Bit *%&"987 ), 0,2 -sec (Word

*%&"987) , 2 -sec (/0<?*'7 $(*0$+.% $0'C-4%), 3 -sec (/0<?*'7 1*($1'(4% $0'C-4%)
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-  $ *:.&*0'(< ;"6C6&'(< 0*9$+ (Flags) *+%$' 16.384 $/> &$ "/"+$ >9$ -/"0"@% %$ *+%$'

->%'-$ (1'$&D06:6 /*0'*="-8%"5 &"57 :* /*0+/&.:6 1'$("/D7 &<:67 D -*&$2.2D7 &67

CPU $/> RUN-Stop-RUN .

-  $ =0"%'(< ($' "' $/$0'C-6&87 /"5 *+%$' *%:.-$&.-8%$ :&6% CPU *+%$' 256 ($' 256

$%&+:&"'=$ *( &.% "/"+.% >9$ -/"0"@% %$ *+%$' ->%'-$.

- P -82':&"7 $0'C->7 U63'$(4% *':>1.% ($' *?>1.% %$ *+%$' 8.192/8.192

- P -82':&"7 $0'C->7 $%$9"2'(4% *':>1.% ($' *?>1.% %$ *+%$' 512/512

- L/<0=*' *%:.-$&.-8%" 0"9>' /0$2-$&'("@ =0>%"5

- L/<0="5% *%:.-$&.-8%"' 8 .0o-*&06&87 9*'&"502+$7

- L/":&60+N"%&$' f94::*7 /0"20$--$&':-"@ >/.7 LAD (LADDER) CSF (E@9*7) STL ( 9+:&$

*%&"94%) :@-3.%$ -* &$ 1'*C%D Standards IEC 1131-3 Part 3 $99< ($' */'/98"% 294::*7

/0"20$--$&':-"@ -* &6% =0D:6 Optional Software /$(8&.% >/.7

- SCL ( Standard Control Language, Pascal like language)

- GRAPH, Higraph, CFC (Continuous Function Chart) 20$3'(87 294::*7 /0"20$--$&':-"@.

g9*7 "' */'/98"% 294::*7 /0"20$--$&':-"@ -* -'(0> /":> -*&<30$:67 (Compilation)

-*&$30<N"%&$' :&'7 294::*7 LAD, CSF, STL.

- L/":&60+N*&$' 1"-6-8%"7 /0"20$--$&':-"@ -* &6% @/$0?6 *'1'(4% -/9"( "02<%.:67

(Ph) Block 1*1"-8%.% (DB, Block 9*'&"502+$ ( FC,FB), Block O*'&"502'4% :5:&D-$&"7

(SFC, SFB) ($' Block 1*1"-8%.% :5:&D-$&"7 (SDB).

- L/":&60+N"%&$' "' /$0$(<&. *%&"987

- O"2'(D7 bit BOOLEAN (AND, OR)

- O"2'(D7 Word Boolean (AND, OR) -* 16 bit-T&$C*087.

- O"2'(D7 Double Bo"lean (AND,OR) -* 32 bit- T&$C*087

- G%&"987 /$9-"@.

- Set / Reset bit (/=. Inputs, Outputs, Flags)

- G%&"987 "9+:C6:67 F*?'<, $0':&*0< ($' (5(9'(D7 "9+:C6:67.

- Set /Reset bit (/.=. Inputs, Outputs, flags)

- G%&"987 "9+:C6:67 1*?'<, $0':&*0< ($' (5(9'(D7 "9+:C6:67

- G%&"987 =0"%'(4% ($' $/$0'C-6&4%

- A/"CD(*5:67 ($' -*&$3"0<7 &'-4% $/> ($' /0"7 ($&$=.06&87 byte, Word, Double

word.
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- G%&"987 :@2(0':67 (16bit, 32 bit $(80$'.% $0'C-4%, 32 bit 1*($1'(4% $0'C-4%).

- A0'C-6&'(87 /0<?*'7 >/.7:

- E0>:C*:6//"99$/9$:'$:-> 16bit $(80$'$

- E0>:C*:6//"99$/9$:'$:-> 32 bit $(80$'$

- E0>:C*:6//"99$/9$:'$:-> 32 bit 1*($1'(4%

- G@0*:6 &*&0$2.%'(D7 0+N$7, O"2$0'C-'(87 /0<?*'7, &0'2.%"-*&0'(87 9*'&"502+*7.

- G%&"987 $99$2D7 *982="5 &"5 /0"20<--$&"7 $/> -/9"( :* -/9"( ($' $/> *%&"9D :*

*%&"9D -8:$ :&" +1'" -/9"( .

- G%&"987 -*&$&0"/D7 (41'($ (/= BCD :* 16 bit A(80$'$)

- F'<3"0"' &0>/"' *(&89*:67 &"5 /0"20<--$&"7 >/.7 (5(9'(>7, *9*2=>-*%"7 $/> 2*2"%>7

D $/> =0>%"

- Y%1*'?6 -82':&"5 - *9<=':&"5- -8:"5 (@(9"5 *(&89*:67 /0"20<--$&"7

- L/":&D0'?6 $%$9"2'(> - "9"(960.&'(>- 1'$3"0'("@ *9*2(&D (9*':&"@ ;0>="5 (PID

Controller) -* &6% ;"DC*'$ */'/98"% /$(8&"5 /$0$-*&0"/"+6:67 ($' /$(8&"5 Block

O*'&"502+$7.

P' /$0$(<&. PID Controllers C$ *+%$' 1'$C8:'-"'

$) T5%*=*+7 PID Controllers

;) Controllers /$9-"@

2) h6-$&'("+ Controllers

 " /$(8&" /$0$-*&0"/"+6:67 C$ 5/":&60+N*' Test 9*'&"502+$ ($' 9*'&"502+$

;*9&':&"/"+6:67 &"5 (9*':&"@ ;0>2="5.  $ Block O*'&"502+$7 C$ ($&$9$-;<%"5% :&6%

-%D-6 &67 CPU /*0+/"5 6 [hYTE *%4 (<C* ;0>2="7 C$ ($&$9$-;<%*' /*0+/"5 0.4 KBYTE

V */'("'%.%+$ &67 CPU -* &"% 3"06&> /0"20$--$&':&D (PG) ($' &"5 &"/'("@

/96(&0"9"2+"5 ($' "C>%67 (OPERATION PANEL) 2+%*&$' -* &" 9-pin MPI (Multi-point-

Interface) /"5 '($%"/"'*+ &" RS485 /0.&>("99" ($' &$=@&6&*7 -*&<1":67 -8=0' 187.500

bps.

b* &" bPI Interface ($' 3+::$ /"5 8=*' 2 Interfaces ($' /"5 &"/"C*&*+&$' /<%. :&6%

CPU, -/"0*+ o =*'0':&D7 &$5&>=0"%$ %$ :5%18:*' &"% 3"06&> /0"20$--$&':&D 2'$
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9*'&"502+*7 *982="5 ($' *(:3$9-<&.:6 &"5 /0"20<--$&"7 &67 CPU ($' &" OPERATION

PANEL 2'$ &6% *-3<%':6 :&6% "C>%6 &"5 &.% -'-'(4% 1'$20$--<&.% , &67 15%$&>&6&$7

$99$2D7 &.% /$0$-8&0.% 9*'&"502+$7, &.% *%1*+?*.% 9*'&"502+$7 ('%6&D0.% ($' &6%

15%$&>&6&$ =*'0"(+%6&67 9*'&"502+$7.

T&" bPI Interface &67 CPU -/"0"@% %$ :5%1*C"@% &$5&>=0"%$ -8=0' 8 MPI Stations

(>/.7 CPUS. PGs, OPs) -* -82':&6 $/>:&$:6 -*&$?@ 2 2*'&"%'(4% MPI :&$C-4%:

· 50m =.0+7 repeaters

· 1100m -* 2 repeaters

· 11000 m -* 10 repeaters :* :*'0<

b* &" MPI -/"0"@% %$ $%&$99$=C"@% -'(0< Set 1*1"-8%.% (64 bytes (5(9'(< )

-*&$?@ 1'$3>0.% CPU’s -* $/9> &0>/".

H CPU 8=*' ($' 1*@&*06 C@0$ RS-485 -* /0.&>("99" &@/"5 PROFIBUS DP

Master/slave D $%&+:&"'=" (bodBus) ($' &$ /$0$(<&. =$0$(&60':&'(<:

·  $=@&6&$: Max. 12 Mbit/s

· A0'C->7 slaves: Max. 32

· A0'C->7 :5%18:*.% -* PC/PLC: 8

3.2. F'<&$?6 */'("'%.%+$7 (;'"-6=$%'(>7 10"-"9"26&D7 - industrial router)

P ;'"-6=$%'(>7 10"-"9"26&D7 C$ /08/*' %$ 1'$C8&*' &$ /$0$(<&. =$0$(&60':&'(<:

· P ($&$:(*5$:&D7 &"5 10"-"9"26&D C$ /08/*' %$ 1'$C8&*' standard /$(8&"

9"2':-'("@ &" "/"+" %$ 5/":&60+N*' &6% $%&$99$2D 1*1"-8%.% -*&$?@ &"5 PLC ($'

V/L. V :@%1*:6 ($' $/> &'7 15" /9*5087 &"5 V/L C$ 2+%*&$' -8:. Internet (:@%1*:6

-* :&$&'(D 1'*@C5%:6 :&$ $%&9'":&<:'$).

· R$ 5/":&60+N*' Ethernet to Serial 2'$: MODBUS TCP :* MODBUS RTU,

EtherNet/IP :* DF1, MPI (S7) D PROFIBUS (S7), VCOM :* ASCII

· R$ 1'$C8&*' *%:.-$&.-8%" PSTN D GPRS modem

· E0.&>("99$ $%<(&6:67 1*1"-8%.% :* MODBUS/ RTU, MODBUS/TCP, DF1, PPI,

MPI (S7), PROFIBUS (S7), EtherNet/IP, ISO TCP, (.<.
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· G%6-80.:6 :5%$2*0-4% -8:. SMS ($' Gmail

· F0"-"9"26&D7 -* 15%$&>&6&*7 PPP dial-in, PPP dial-out on demand, IP filtering,

IP forwarding, NAT, Port forwarding, Proxy, Routing table, DHCP client.

· E0"20$--$&':->7 -* 294::$ Basic ($' Java.

· T52=0"%':->7 -8:. &"5 *%:.-$&.-8%"5 real-time clock, =*'0"(+%6&6 0@C-':6

-8:. http D $5&>-$&6 -8:. NTP.

· A:3<9*'$ */'("'%.%+$7 -8:. WEB

 ?R@ABD REKEBHTKAUHABD:

G/*?*02$:&D7: 75MHz,

G:.&*0'(D -%D-6: 16Mb &@/"5 SDRAM,

G/'/98"% -%D-6 1*1"-8%.%: 32Mb &@/"5 Flash

 "/"C8&6:6 :* 0<2$ (Din Rail Mounting)

 0"3"1":+$: 12 - 24VDC +/-20%

G%:.-$&.-8%" modem: PSTN

a*0-"(0$:+$ 9*'&"502+$7: 0°C 8.7 +40°C, 520$:+$ 80%

[$&$%<9.:6: 10 watts.

G+:"1"':

§ 1x SUBD9 :*'0'$(D C@0$ RS232, RS485 isolated D MPI/PROFIBUS port isolated

(12Mbits)

§ 1x RJ45 Ethernet 10/100 base

§ GSM modem

3.3. PC>%6 A3D7 (Touch Panel)

O ($&$:(*5$:&D7 &67 "C>%67 =*'0':-4% ($' *%1*+?*.% C$ 1'$C8&*' :@:&6-$ 1'$:3<9':67

/"'>&6&$7 ($&< ]SO9001 D ':"1@%$-", /':&"/"'6-8%" $/> */+:6-" "02$%':->.

V "C>%6 =*'0':-4% ($' *%1*+?*.% C$ /08/*' %$ 8=*' &$ /$0$(<&. =$0$(&60':&'(<:

· R$ 5/":&60+N*' 20$3'(D $/*'(>%':6

· R$ 8=*' "C>%6 5204% (05:&<99.% &@/"5 LED-backlit STN LCD 5,7"
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· R$ 5/":&60+N*' 1'$3"0*&'("@7 &>%"57 &"5 -/9*

· R$ 8=*' $%<95:6 320 x 240

· R$ 5/":&60+N*' =$0$(&D0*7 -* 1'<3"0$ -*28C6

· R$ 8=*' "C>%6 $3D7 (touch)

· R$ 8=*' -%D-6 2'$ /0>20$--$ &"59<=':&"% 256[h

· R$ 5/":&60+N*' &"59<=':&"% 500 -6%@-$&$

· R$ 8=*' -%D-6 /0":.0'%D7 $/"CD(*5:67 -6%5-<&.% 2'$ &"59<=':&"% 100 -6%@-$&$

· R$ 5/":&60+N*' &"59<=':&"% 250 -*&$;96&87

· R$ /$08=*' /0":&$:+$ 8%$%&' -6 *?"5:'"1"&6-8%67 /0>:;$:67 -* (.1'("@7

(passwords)

· R$ 8=*' C@0$ RS-485 2'$ :@%1*:6 -* PLC

· R$ 5/":&60+N*' 1'$3"0*&'(87 294::*7, $99$2D 294::$7 *% 9*'&"502+$, 20$3'(<

:@-;"9$, 20$3'(< &@/"5 -/<0$7, *%1*+?*'7 $%$9"2'(4% &'-4%, *':$2.2D */'C5-6&4%

&'-4%.

· R$ 8=*' &<:6 &0"3"1":+$7 24 V DC

· R$ -/"0*+ %$ 9*'&"502D:*' :* C*0-"(0$:+*7 0..50 jC

· R$ 8=*' ;$C-> /0":&$:+$7 :&6% /0>:"U6 IP 65 ($' :&" /+:. -80"7 IP20

· R$ 8=*' /':&"/"'6&'(< CE, FM, cULus, C-Tick, Ex-Zone 2/22

3.4.  0"3"1"&'(</ b"%<1*7 A1'<9*'/&67 O*'&"502+$7 (UPS)/ b/$&$0+*7 &.%  TG

T* (<C* &"/'(> :&$C-> *982="5 ( TG) C$ &"/"C*&6C*+ 8%$ :@:&6-$ $/"&*9"@-*%" $/>

;'"-6=$%'(D7 :&<C-67 &0"3"1"&'(>, UPS ($' -/$&$0+$ 2'$ %$ -/"0*+ %$ $%&$/"(0+%*&$'

:&'7 15:-*%*+7 :5%CD(*7 /"5 */'(0$&"@% -8:$ :&" $%&9'":&<:'". P /0":3*0>-*%"7

*?"/9':->7 (&0"3"1"&'(>, UPS, -/$&$0+$) C$ *+%$' &"5 '1+"5 "+("5 -* &$ PLC 2'$ &6% <U"26

:5%*02$:+$ &"57.

A%$95&'(>&*0$ N6&"@%&$':

7)  5(9(+( .0( X? HE JEKEBDH[ REKEBHTKAUHABD:
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"]ULNLI b"%"3$:'(D

 <:6 *':>1"5 120/230 P[I 500 V AC

G/'9"2D -8:. 1'$("/&4%

G@0"7 85 8.7 132/176 8.7 550 V AC

A%&"=D :* 5/80&$:6 1300 Vpeak, 1.3 ms

F'$&D06:6 *?>1"5 :* 1'$("/D &<:67 *?>1"5

/ "%"-$:&'(> 0*@-$

> 25 ms 2'$ Vin = 120/230 V

T5=%>&6&$ *':>1"5 50/60 Hz; 47 8.7 63 Hz

_*@-$ *':>1"5 2.2/1.2 8.7 0.61 A

T&'2-'$+" 0*@-$ (+25 °C) < 35 A

I2t < 1.7 A2s

G%:.-$&.-8%6 $:3<9*'$ RA]

Y?"1"7 T&$C*0"/"'6-8%6

 <:6 *?>1"5 24 V DC

G@0"7 ± 3 %

E$0$-8%"5:$ (5-<&.:6 < 50 mVpp (&5/'(> 10 mVpp)

LED LED 2'$ 24 V O.K.

T5-/*0'3"0< :&6% *((+%6:6 L/80&$:6 -8=0' 3 %

F5%$&>&6&$ /$0<996967 :@%1*:67 2'$

$5?6-8%" 0*@-$

b8=0' 2

A/>1":6

A/>1":6 :* "%"-$:&'(> 0*@-$ ($' &<:6 ~ 87 %

A/49*'*7 :* "%"-$:&'(> 0*@-$ ($' &<:6 ~ 18 W

Y9*2="7

A%&':&<C-':6 -*&$;"9D7 &<:67 *':>1"5 (Vin

"%"-$:&'(D±15 %)

~ 0.1 %

A%&':&<C-':6 -*&$;"9D7 3"0&+"5 (Iout:

50/100/50 %)

~ +3 % Vout

d0>%"7 :&$C*0"/"+6:67 :* -*&$;"9D

3"0&+"5

• A99$2D 3"0&+"5 $/> 50 :* 100 % D $/>

100 :* 50 % 

< 5 ms (&5/'(< 2 ms)
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:KLUHEU]E

E0":&$:+$ $/> 5/80&$:6 :&6% 8?"1" < 35 V

E*0'"0':&D7 0*@-$&"7 RA]

E0":&$:+$ $/> ;0$=5(@(9.-$ RA]

G%1*'(&'(> LED 2'$ ;0$=5(@(9.-$ RA]

7UODW?AE

f$9;$%'(D $/"->%.:6 RA] T@-3.%$ -* EN 60950 ($' EN50178

[9<:6 /0":&$:+$7 Class I

ToV test RA]

CE marking RA]

UL/cUL (CSA) RA], cULus listed (UL 508, CSA 22.2 No. 14-

M91), File E197259

h$C->7 /0":&$:+$7 (EN 60529) IP20

EMC

G(/"-/D EN 55022 Class B

E*0'"0':->7 $0-"%'(4% *':>1"5 EN 61000-3-2

:?KA\DWWL@ W?AHL^KG]EI

a*0-"(0$:+$ /*0';<99"%&"7 2'$ 9*'&"502+$ 0 8.7 +60 °C

L20$:+$ [9<:6 3K3 :@-3.%$ -* EN 60721, =.0+7

520"/"+6:6

_) DC-UPS X? HE JEKEBDH[ REKEBHTKAUHABD:

"]ULNLI T&$C*0"/"'6-8%6 &<:6 24 V DC

G@0"7 22 8.7 29 V DC

[$&439' :@%1*:67 -/$&$0+$7 22.5 V DC ± 0.1 V, 05C-'N>-*%" $/> 22 -8=0' 25.5

V DC

_*@-$ *':>1"5 6 A + 0.6 A -* <1*'$ -/$&$0+$

+AEHSKTUT HDUTI

F'$&D06:6 &<:67 b* -/$&$0+$ 7 Ah :&"57 +25 °C: 30 min :&$ 6 A;
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48 min :&$ 4 A; 150 min :&$ 2 A

G?.&*0'(>7 89*2="7 b* ?60D */$3D. b* &6% */$3D $%"'=&D 6

-/$&$0+$ $/*%*02"/"'*+&$'.

dVLNLI U? BE@L@ABS W?AHL^KG]E

 <:6 *?>1"5 24 V DC

G@0"7 0.5 V DC

V9*(&0"%'(>7 /*0'"0':&D7 0*@-$&"7 RA]

Y?"1"7 :* 9*'&"502+$ -* &6 -/$&$0+$

 <:6 *?>1"5 24 V DC(from battery module)

G@0"7 27 8.7 19 V DC

V9*(&0"%'(>7 /*0'"0':&D7 0*@-$&"7 RA]

Y?"1"7 :* ($%"%'(D 9*'&"502+$

/0"7 &6 -/$&$0+$
I-V =$0$(&60':&'(D 3>0&':67

 89"7 3>0&':67 _5C-'N>-*%6

_*@-$ 3>0&':67 _5C-'N>-*%"

_EQXYI EJYNLUTI / EJgW?A?I

T* "%"-$:&'(D &<:6 / 0*@-$ 95 %/7 W

T* 9*'&"502+$ -* -/$&$0+$ 94.5 %/8 W

:KLUHEU]E

E0":&$:+$ :* $%<:&0"36 /"9'(>&6&$ RA]

E0":&$:+$ :* 5/*03>0&':6 V9*(&0"%'(D

E0":&$:+$ :* ;0$=5(@(9.-$ V9*(&0"%'(D

E0":&$:+$ :* <1*'$:-$ -/$&$0+$7 A5&>-$&6 $/":@%1*:6 -/$&$0'4% :&$ 19 V

G/'&D06:6 :@%1*:67 -/$&$0+$7 RA]

G/'&D06:6 $%<2(67 $99$2D7 &67 -/$&$0+$7 RA]

G/'&D06:6 3>0&':67 -/$&$0+$7 > 85 % RA]

"JEOPI

[$%"%'(D 9*'&"502+$

O*'&"502+$ -* -/$&$0+$

T3<9-$

A%<2(6 $%&'($&<:&$:67 -/$&$0+$7
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Z>0&':6 -/$&$0+$7 >85%

7UODW?AE

f$9;$%'(D $/"->%.:6 Pd]

[9<:6 /0":&$:+$7 III

EMC

E*0'"0':->7 *(/"-/D7 EN 55022, limit characteristic B

A%"=D EN 61000-6-2

:?KA\DWWL@ W?AHL^KG]EI

a*0-"(0$:+$ 0 8.7 +60 °C

h$C->7 /0":&$:+$7 IP20

:AUHLJLATHABD

CE :@-3.%$ -* 98/336 EEC ($' 73/23 EEC

UL / cUL UL 508 / CSA C22.2, File E197259

4) =:7 75.7 X? HE JEKEBDH[ REKEBHTKAUHABD:

 aJLI XJEHEK]EI 0W?AUHS LVPLI-XLWa\NL^ R[K]I E@DGBT

U^@HSKTUTI, 7Ah

 <:6 1'$("/D7 3>0&':67

•T&"57 +25 °C 27.0 V DC

• T* <99*7 C*0-"(0$:+*7 27.8 V 2'$ +10 °C;

27.3 V 2'$ +20 °C;

26.8 V 2'$ +30 °C;

26.7 V 2'$ +35 °C;

26.6 V 2'$ +40 °C

_*@-$ 3>0&':67 Max. 0.8 A

:KLUHEU]E

A/> ;0$=5(@(9.-$ A:3<9*'$ 15 A/32 V

E0":&$:+$ -/$&$0+$7 RA]

7UODW?AE

[9<:6 /0":&$:+$7 Class III
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E':&"/"'6&'(< UL/cUL (CSA)
UL/cUL recognized (UL1778, CSA 22.2 No. 107.1-

95), File E219627

h$C->7 /0":&$:+$7 (EN 60529) IP00

*^@QSB?I W?AHL^KG]EI

a*0-"(0$:+$ /*0';<99"%&"7 +5 8.7 +40 °C

A5&"-*(3>0&':6 ~ 3 % $%< -D%$ :&"57 20 °C

&KY@LI k[SI (X?][UT UHL 50% HTI EKRABSI R[KTHABYHTHEI)

T&"57 +20 °C E*0+/"5 4 =0>%'$

T&"57 +25 °C E*0+/"5 3.5 =0>%'$

T&"57 +30 °C E*0+/"5 3 =0>%'$

T&"57 +35 °C E*0+/"5 2.5 =0>%'$

T&"57 +40 °C E*0+/"5 2 =0>%'$

T&"57 +45 °C E*0+/"5 1.5 =0>%'$

T&"57 +50 °C E*0+/"5 1 =0>%"7

4 . :K L N A E G K EO P I ( K G D @[ @ : ? N ] L ^ B E A : ? K AO ? K ? A E B L a

" V L J W A U X L a

4.1. A%$9"2'(> A':C6&D0'" b8&06:67 E+*:67

T&6 :.96%"20$--D (*%"@ &"/"C*&*+&$' $%$9"2'(> $':C6&D0'" /+*:67. E08/*' %$ *+%$'

:5-/$2"@7 ($&$:(*5D7, -* =.06&'("@ &@/"5 (*0$-'(> $':C6&D0'". E08/*' %$ *+%$'

'1'$+&*0$ *@("9" :&6% &"/"C8&6:6 ($' :&6% :5%&D06:6 ($' %$ /0":380*' 5U69D7

$(0+;*'$7 -*&0D:*'7, 5U69D /0":&$:+$ 5/*03>0&':67, -*2<96 $%C*(&'(>&6&$ :&'7

&$9$%&4:*'7 ($' *9<=':&6 5:&806:6. a$ -*&0< $/>95&6 ($' :=*&'(D /+*:6.

· _*5:&> : 9@-$

· E*0'"=D 9*'&"502+$7 : /'*:>-*&0" $%$00>36:67

· G@0"7 -8&06:67 :-1 8.7 0bar :=*&'(D

· L/*0/+*:6 : 10 bar

· E$0<(96:6 -8&06:67 : ±0.5% :* /9D06 (9+-$($

· f0$--'(>&6&$ : ±1% &67 -*&0'(D7 (9+-$($7
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· F'<-*&0"7 :.9D%$ : ($&< /*0+/&.:6

· T0"3"1":+$: : 11-30 VDC +/-10%

· Z"0&+" : RA (K) q (UB - 11 V) / 0.02 A

· Y?"1"7 : 4 – 20mA

· L9'(> ($&$:(*5D7 : $%"?*+1.&"7 =<95;$7 SS 304

· L9'(> 1'$30<2-$&"7 : (*0$-'(> AL2O3 (aluminum oxide-ceramic)

· L9'(> *:.&*0'("@ /$0*-;@:-$&"7 : FPM (Viton)

· E0":&$:+$ :@%1*:67 : IP65

· T5%$0-"2D : [$&< G1/2A ($&< DIN 16288

· d0>%"7 $/>(0':67 : 1ms/10 8.7 90% &67 "%"-$:&'(D7

· T&$C*0>&6&$ : 0,1% $%< 8&"7

· a*0-"(0$:+$ 9*'&"502+$7 : -20 8.7 85 ° C

· V9*(&0"-$2%6&'(D :5-;$&>&6&$: ($&< EN50081-1, EN50082-2, EN 61000-4-3
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4.2. E9.&60"1'$(>/&67

b8:$ :* (<C* 1*?$-*%D (*%"@ C$ &"/"C*&6C"@% /9.&60"1'$(>/&*7, &" /9DC"7 &.%

"/"+.% C$ /0":1'"0+:*' " (<C* 1'$2.%'N>-*%"7 :&6% /0":3"0< &"5.

P /9.&60"1'$(>/&67 C$ /08/*' %$ *+%$' ;$08.7 &@/"5, %$ -6% */60*<N*&$' $/>

*/'($CD:*'7 9+/"57 ($' :&*0*4%, $3"@ C$ /08/*' %$ $5&"($C$0+N*&$' -8:. &67

*-;$/&+:*.7. R$ =06:'-"/"'*+ -'(0"1'$(>/&6 2'$ %$ *(('%*+ ($' %$ :&$-$&< &'7 $%&9+*7, -*

;<:6 -'$ /0"($C"0':-8%6 :&<C-6. P -'(0"1'$(>/&67 C$ /08/*' %$ /0":&$&*@*&$' $/>

-$9$(> /"95/0"/598%'", $%C*(&'(> :&6% 1'<;0.:6.

 " 59'(> &"5 C$ /08/*' %$ *+%$' &" /"95/0"/598%'" ((50+.7 :4-$) ($' *9$:&'(> EPDM

(($-/&'(D $/"3>0&':6). R$ *+%$' ($&<9969" 2'$ 9*'&"502+$ :* 520< /5(%>&6&$7 $/> 0,65

8.7 ($' 1,50 gr/cm3. V C*0-"(0$:+$ 9*'&"502+$7 %$ *+%$' 0 ... +60°C.

 " -D("7 &"5 ($9.1+"5 C$ *+%$' &"59<=':&"% 10m.  " ($941'" $%<0&6:67 %$ *+%$' $/> PVC

D $/> *9$:&'(> =9.0"/08%'".

P ;$C->7 /0":&$:+$7 C$ *+%$' ]_68. V =.06&'(>&6&$ 1'$("/D7 &"5 -'(0"1'$(>/&6 %$ *+%$'

AC, 3"0&+" $%&+:&$:67 250V, 10A ($' AC, -* 3"0&+" */$2.2'(> 250V, 3A -* cos3 = 0,5.

a$ 1'$C8&*' /':&"/"+6:6 ($&< GR 61058.

4.3. A%$9"2'(> A':C6&D0'" T&<C-67

A%$9"2'(> >02$%" -8&06:67 :&<C-67, =.06&'("@ &@/"5, ($&<9969" 2'$ :5%*=D -8&06:6

($' &"/"C8&6:6 :* 9@-$&$.  " >02$%" C$ *+%$' ($&<9969" %$ -*&0< :&<C-6 520"@ :*

1"=*+" -* (*%> D -* $&-":3$'0'(D /+*:6. V -8&06:6 C$ *?$0&<&$' $/> &6 1'69*(&0'(D

:&$C*0< >/.7 ($' $/> &6% $2.2'->&6&$ &"5 520"@ 100 -S/cm. b* $5&>% &"% &0>/" /9DC"7

5204% -/"0"@% %$ -*&06C"@% =.0+7 &6% $/$+&6:6 */$%$0@C-':67 &"5 "02<%"5.  " -D("7

&"5 ($9.1+"5 &"5 $':C6&60+"5 *?$0&<&$' $/> &6% *2($&<:&$:6 &"5.  " 1* $':C6&D0'" C$

*+%$' &"/"C*&6-8%" (<C*&$.
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A%$9"2'(> $':C6&D0'" -8&06:67 :&<C-67 5204% (9@-$) :* 1"=*+" (*%"@, -* &$ $(>9"5C$

&*=%'(< =$0$(&60':&'(<:

Ø T&';$0D7 ($&$:(*5D7, $':C6&D0'" $/> $%"?*+1.&" =<95;$ AISI 316 (1.4401),

5U69D7 $(0+;*'$7, 5U69D /0":&$:+$ 5/*03>0&':67, -*2<96 $%C*(&'(>&6&$ :&'7

&$9$%&4:*'7 ($' *9<=':&6 5:&806:6.

Ø [$&$:(*5D *9*2(&D $/> /"95*:&80$ ($&’ *9<=':&"%

Ø T5=%>&6&$ -8&06:67 500KHz

Ø G@0"7 FC = 25 8.7 4000 pF /0"&*+%*&$'. A/>95&6 $0='(D $%&+:&$:6 CA = 0 8.7

2000 pF (< 6 m -D("7 $':C6&60+"5)

Ø Y?"1"7 $':C6&60+"5 4 – 20mA.

Ø  0"3"1":+$ 12 – 36VDC

Ø [$&$%<9.:6 *%802*'$7: 40 – 800mW

Ø f0$--'(>&6&$: 0.5%

Ø A/>(0':6 "02<%"5: 0.3s

Ø A(0+;*'$ "02<%"5: 2%

Ø E0":&$:+$ $':C6&60+"5: IP 68

4.4. E"95>02$%" b8&06:67 V9*(&0'(4% b*2*C4%

 " (<C* /"95>02$%" C$ /08/*' %$ 1'$C8&*' &$ /$0$(<&. &*=%'(< =$0$(&60':&'(<:

· b*&0"@-*%$ -*28C6:

o  <:6 $%< 3<:6 (3$:'(D – /"9'(D)

o _*@-$ $%< 3<:6

o Z$'%>-*%6 ':=@7 $%< 3<:6 ($' :5%"9'(D

o k*02"7 ':=@7 $%< 3<:6 ($' :5%"9'(D

o G%*02>7 ':=@7 $%< 3<:6 ($' :5%"9'(D

o T5%&*9*:&D7 ':=@"7 $%< 3<:6 ($' :5%"9'(>7

o T5=%>&6&$ 1'(&@"5

o T5%"9'(D $0-"%'(D /$0$->03.:6 $%< 3<:6 ($' :5%"9'(D 2'$ &<:6 ($' 2'$

0*@-$
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o G9<=':&*7 / -82':&*7 &'-87

o b8:*7 &'-87

· A/$0'C-6&87:

o G%*02>7 ':=@7 (1@" &$0+3*7)

o k*02"7 ':=@7 (+/-, 1@" &$0+3*7)

o Z$'%>-*%6 ':=@7 (1@" &$0+3*7)

o A/$+&6:6 ':=@"7 $%< =0"%'(D /*0+"1"1..60 9*/&<

o K0"-*&06&D7

· A(0+;*'$ -8&06:67:

o  <:*'7 ($' 0*@-$&$ ±0.2%

o G%*02>7 ':=@7: Class 0.5S ($&< IEC 62053-22

o k*02"7 ':=@7: Class 2 ($&< IEC 62053-23

· a@0*7 */'("'%.%+*7:

o Ethernet

o MODBUS D PROFIBUS D <99" 2%.:&> BUS

· r63'$(87 *+:"1"': 1

· r63'$(87 8?"1"': 1 

· b8&06:6 :* 1+(&5$ TN, TT, IT

· G+:"1"' &<:67: 690 V / 400 V (CAT III)

· G+:"1"' 0*@-$&"7: x/1 A or x/5 A

· h"6C6&'(D &<:6: 95…240 V AC (±10%), 140…340 V DC (±10%)

· F'$:&<:*'7: 96 x 96 x 56

· a*0-"(0$:+$ 9*'&"502+$7: –5…+55

· h$C->7 /0":&$:+$7: IP20, IP54 (/0>:"U6)

95



5 . 4 ? @ A B P I 7 JE A H S U ? A I

V /$0"@:$ /0"1'$20$3D /*0'20<3*' &'7 */'(0$&"@:*7 :5%CD(*7 :&6% /*0'"=D &"5

802"5, &'7 :=*1'$:&'(87 $/$'&D:*'7 ($' &$ &*=%"9"2'(< =$0$(&60':&'(< &$ "/"+$ C$ /08/*'

%$ 963C"@% 5/’ >U'% 2'$ &6% "9"(9D0.:6 &.% 69*(&0'(4% *2($&$:&<:*.% ($'/ D &.%

"02<%.%. g9$ &$ 59'(< C$ /08/*' %$ *+%$' &5/"/"'6-8%$, ;'"-6=$%'(D7 /$0$2.2D7 ($' C$

*%:.-$&4%"%&$' ($&>/'% *2(0+:*.7 $/> &6% L/60*:+$. f'$ &$ 59'(< -'(0"@ -*28C"57 C$

5/";<99*&$' :&6% L/60*:+$ 1*+2-$, *%4 2'$ &$ "2(416 59'(< /0.&>&5/$ 8%&5/$ &"5

($&$:(*5$:&D -* &$ /9D06 &*=%'(< =$0$(&60':&'(< &"5.

P' *2($&$:&<:*'7 /08/*' %$ /0$2-$&"/"'6C"@% :@-3.%$ -* &6% /$0"@:$

/0"1'$20$3D ($' &$ 9"'/< &*=%'(< &*@=6 ($' :&"'=*+$. f'$ &6% 69*(&0"9"2'(D *2($&<:&$:6

':=@"5% 2*%'(<:

ü P' P162+*7 ($' "' R>-"' &"5 G996%'("@ [0<&"57 ($' &"5 FGFFVG.

ü P' [$%"%':-"+ CEI, P162+*7 IEC, [$%"%':-"+ DIN, [$%"%':-"+ VDE.

5.1.  "/"C8&6:6 "02<%.%

g9$ &$ >02$%$ /08/*' %$ &"/"C*&6C"@% :@-3.%$ -* &'7 &5/'(87 /*0'20$387 &"/"C8&6:67

&"5 ($&$:(*5$:&D &.% "02<%.%. E08/*' %$ :5%$0-"9"26C"@% :@-3.%$ -* &'7 /*0'20$387

&"5 ($&$:(*5$:&D /0":8="%&$7 *'1'(<:

i.  6% *5C520<--':6.

ii.  6 :5-;$&>&6&$ &.% ($&$:(*5$:&4%.

iii.  6 15%$&>&6&$ /0":822':67.

iv.  $ >02$%$, *(&>7 $/> :=*&'(D 82(0':6 L/60*:+$7, C$ /08/*' %$ *+%$' -"%&$0':-8%$ */+

:&$C*0"@ :&60+2-$&"7, >/.7 ("94%*7 D ("9.%<('$ :&$C*0"/"'6-8%$ :&" 81$3"7

$/"3*@2"%&$7 :* (<C* /*0+/&.:6 &6% /$0"5:+$ (0$1$:-4% ($' &6 2*'&%+$:6 &.% -*

<99$ ($941'$. V C8:6 C$ /08/*' %$ *+%$' :@-3.%6 -* &'7 5/<0="5:*7 &*=%'(87 "162+*7

($' *2(*(0'-8%6 $/> &6% L/60*:+$.

v.  $ =06:'-"/"'"@-*%$ -*&$99'(< -806 C$ /08/*' %$ 8="5% &6% ($&<99696

$%&'"?*'1.&'(D /0":&$:+$ 2'$ &" /*0';<99"% :&" "/"+" C$ &"/"C*&6C"@%
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5.2. T5%18:*'7 ($' &*9*'4-$&$

T5%18:*'7 ($9.1+.% */'&08/"%&$' ->%" >&$% &" -D("7 &.% ($9.1+.% 5/*0;$+%*' &$ -D(6

/"5 -/"0"@% %$ ;0*C"@% :&6% $2"0<. P' *02$:+*7 :@%1*:67 ($' &*9*'.-<&.% &.%

($9.1+.% C$ /08/*' %$ *(&*9"@%&$' :@-3.%$ -* &'7 "162+*7 &.% ($&$:(*5$:&4% &.%

;"6C6&'(4% 59'(4% /"5 C$ =06:'-"/"'6C"@% ($' C$ /08/*' %$ &60"@%&$' &$ /$0$(<&.:

ü P' *02$:+*7 C$ *(&*9"@%&$' 8&:' 4:&* %$ 1'$&60*+&$' " ;$C->7 ->%.:67 &.% ($9.1+.%

:&6% "%"-$:&'(D &"5 &'-D.

ü f'$ &6% *(&89*:6 *02$:'4% */+ &.% ($9.1+.% -'$7 (</"'$7 :/"51$'>&6&$7 :5%$0&D:*'

&"5 ;$C-"@ ->%.:67 C$ =06:'-"/"'"@%&$' /9*50'(< /0":&$&*5&'(< 8&:' 4:&* %$

16-'"5026C*+ 8%$ /*0';<99"% -* :=*&'(D /0":&$:+$ $/> &6% 520$:+$.

ü P' :@%1*:-"' C$ /08/*' %$ *+%$' $/> 59'(> /"5 1*% *+%$' ($9>7 $2.2>7.

ü f'$ &6% *(&89*:6 &.% &*9*'.-<&.% &$ ($941'$ C$ *+%$' ("--8%$ :* */$0(87 -D("7, /"5

%$ */'&08/*' &6% <%*&6 *(&89*:6 &.% *02$:'4% =.0+7 $%.3*9*+7 $/49*'*7. f'$ &6%

*(&89*:6 &.% &*9*'.-<&.% :* ($941'$ =$-69D7 &<:67 C$ =06:'-"/"'6C"@% $(0"18(&*7

5/> /+*:6 -* ($&<9969*7 &$'%+*7 :&6% /*0+/&.:6 /"5 1*% 5/<0="5% -"%.-8%*7 $0=87

($9.1+"5.

5.3. F"('-87

P A%<1"="7 C$ *(&*98:*' &'7 $/$0$+&6&*7 1"('-87 &.% 69*(&0'(4% *2($&$:&<:*.%, >/.7

*%1*'(&'(< $99< >=' /*0'"0':&'(<:

ü  6 ->%.:6 .7 /0"7 &6 26 ($' &6 ->%.:6 3<:*.% – "51*&80"5 &"5 :5%>9"5 &.%

(5(9.-<&.%.

ü  6% $%&+:&$:6 2*+.:67 ($' &6 :5%8=*'$ &67 2*+.:67 -8=0' (<C* 0*5-$&"9D/&6 ($'

:5:(*5D.

ü  6% "-$9D 9*'&"502+$ &.% "02<%.% ($' (5(9.-<&.% -* &6 16-'"502+$ &*=%6&"@

;0$=5(5(94-$&"7 -* ($941'" +:67 1'$&"-D7 -* &" /0":&$&*5>-*%".

5.4. G(/$+1*5:6

V *(/$+1*5:6 $3"0< &" :5%"9'(> :@:&6-$ /"5 /*0'9$-;<%*' &"57  TG &.% $%&9'":&$:+.%

($' &"% [TG. P A%<1"="7 C$ :5%&<?*' ($' C$ /$0$14:*' :&6% L/60*:+$ 3<(*9" -*
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9*/&"-*087 /0>20$--$ *(/$+1*5:67 &"5 /0":./'("@ &67 L/60*:+$7 1'<0(*'$7

&"59<=':&"% 1 6-80$7, 8 .04% :* .0<0'" *9*@C*067 */'9"2D7 &67 5/60*:+$7. V

*(/$+1*5:6 C$ $3"0< &" 9"2':-'(>, &"% :52(*(0'-8%" &@/" :5:(*54% ($' :5:&6-<&.%

/"5 C$ *2($&$:&$C"@%. G/+:67 5/"=0*"@&$' %$ /$08=*', >/"&* (96C*+, *(/$'1*5&'(D

5/":&D0'?6 ($C’ >96 &6 1'<0(*'$ &67 /*0'>1"5 *22@6:67 – :5%&D06:67 .

V *(/$+1*5:6 C$ /08/*' %$ $%&$/"(0+%*&$' :&6% >96 3'9":"3+$ /0"20$--$&':-"@ ,

9*'&"502+$7 ($' :5%&D06:67 :5:&D-$&"7 >/.7 8=*' /*0'20$3*+.

V 294::$ /"5 C$ 1'*?$=C*+ 6 *(/$+1*5:6 C$ *+%$' 6 G996%'(D.

 " /0>20$--$ C$ /*0'9$-;<%*' :

- =*'0':&'(D *(/$+1*5:6

- /0"96/&'(D :5%&D06:6

- :5-/&.-$&"9"2+$ ($' <0:6 ;9$;4% :* :5%15$:-> -* /0"20$--$&'N>-*%6

:5%&D06:6

- :=*&'(D ;';9'"20$3+$

 " :@%"9" &67 *(/$+1*5:67 C$ /$0$("9"5CD:*' ($' 8%$7 *(/0>:./"7 -6=$%'(>7 &67

5/60*:+$7 " "/"+"7 C$ :5%&"%+N*' ($' &6% ($9D *(&89*:6 ($' &D06:6 &"5 /0"20<--$&"7 &67

*(/$+1*5:67 ($' C$ $%$9<;*' :$% 5/*@C5%"7 */'(*3$9D7 &*=%'(>7 &67 *2($&<:&$:67.
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 "&,.02 :5(+.745792 210

*$* 2=7 7$ (=7 .*=;, 7, <.(* 7*.($ 72-VS3

0", 5.0(* * 7f=(* "<"4&($ (0*")

1 . 4 ? @ A B S : ? K A G K EOS

1.1 T&>="' &67 *2($&<:&$:67

 " $%&'(*+-*%" &"5 802"5 *+%$' " 89*2="7 &67 9*'&"502+$7 &"5 $%&9'":&$:+"5 A2-VS3

$/> &"/'(> :@:&6-$ *982="5 ($' 6 &69*/$0$("9"@C6:6 &"57 $/> (*%&0'(> 5/"9"2':&D.

 " :@:&6-$ $5&"-$&':-"@ -8&06:67 ($' :6-<%:*.% /08/*' %$ *?$:3$9+:*' &6%

"-$9D 9*'&"502+$ &"5 $%&9'":&$:+"5 ($' :* /*0+/&.:6 $%.-$9'4% 9*'&"502+$7 %$

*'1"/"'*+ ($&<9969$ 4:&* %$ /0"359<::*' &6% *2($&<:&$:6 $/> ;9<;*7.

E*0'9$-;<%*' &6% *2($&<:&$:6 :5:&D-$&"7 V9*(&0"%'(4% ($' V9*(&0"9"2'(4%

b6=$%6-<&.%, T5:(*54% ($' $%<9"2.% /0"20$--<&.%, $:@0-$&67 */'("'%.%+$7,

&69**/"/&*+$7 ($' &69*8%1*'?67 -8:. E0"20$--$&':-8%.% O"2'(4% G9*2(&4% (PLC).

f'$ &6% "9"(9D0.:6 $5&"@ &"5 /0""0':-"@ &"5, &" :@:&6-$ $5&"-$&':-"@ /08/*'

%$ /$08=*' $/$0$+&6&$ &'7 15%$&>&6&*7, /"5 $%$380"%&$' :&6 :5%8=*'$.

1.2.  "/"9"2+$ &"5 :5:&D-$&"7

g96 6 *2($&<:&$:6 *982=*&$' $/> 8%$% [*%&0'(> T&$C-> G982="5 ([TG), " "/"+"7

/*0'9$-;<%*' >9" &" $/$0$+&6&" *?"/9':-> (V9*(&0"%'(>7 L/"9"2':&D7, UPS, ($' &"%

*/'("'%.%'$(> *?"/9':-> :@%1*:67 -* &" 1'$1+(&5") ($' &" 9"2':-'(> /"5 $/$'&*+&$' 2'$

&6% 59"/"+6:6 &67 *3$0-"2D7.
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T&" $%&9'":&<:'", *2($C+:&$&$'  "/'(>7 T&$C->7 G982="5 ( TG) /"5 *+%$'

*?"/9':-8%"7 -* -"%<1*7 *982="5, 6 "/"+$ :59982*' ($' */*?*02<N*&$' &'7 /960"3"0+*7

$/> &'7 1'$&<?*'7 /*1+"5 ($' -*&$380*' &6% /960"3>06:6 :&"% [*%&0'(> T&$C-> G982="5

([TG) >/"&* $5&87 N6&6C"@%.

V */'("'%.%+$ &"5 [TG -* &"57  TG C$ 2+%*&$' -8:. ($&<9969.% :5:(*54%

*/'("'%.%+$7 (industrial router) -* &6 =0D:6 GSM modem (-* =0D:6 &"5 1'(&@"5 ('%6&D7

&69*3.%+$7).

P' -"%<1*7 *982="5 (PLC) C$ 1'$C8&"5% ($&<9969" /0>20$--$ -8:. &"5 "/"+"5 C$

*(&*9"@%&$' "' $/$0$+&6&*7 *%802*'*7 -* ;<:6 &'7 &'-87 &.% /$0$-8&0.% ($' &.% :6-<&.%

/"5 ($&$20<3"5%. h<:*' $5&"@ &"5 /0"20$--$&':-"@ C$ 1+%"5% &'7 ($&<9969*7 *%&"987

2'$ &6% /$@:6 D 9*'&"502+$ :&"% *?"/9':-> &"% "/"+" *982="5% ($C47 ($' C$ &'7

*-3$%+N"5% :* &"/'(D "C>%6 $3D7 ($' C$ &6 -*&$380"5% :&"% [TG. G/+:67 C$ *-3$%+N"5%

:&6% "C>%6 $3D7 ($' C$ -*&$380"5% :&"% [TG >9*7 &'7 ;9<;*7 /"5 -/"0*+ %$

/$0"5:'$:&"@% :&"% *% 9>2. *?"/9':-> 2'$ %$ 2+%"5% "' $/$0$+&6&*7 *%802*'*7 $/>

/9*50<7 &"5 :5%&606&D 2'$ &6% $/"($&<:&$:D &"57. G/'/98"% 5/<0=*' $%$22*9+$ -8:.

-6%@-$&"7 SMS /"5 9$-;<%*' " :5%&606&D7-*7. V <-*:6 /960"3>06:6 2'$ (</"'$ ;9<;6

C$ */':/*@:*' ($' &6% $/"($&<:&$:D &67.

2 . 0 ? @ H K A B Y I * H E Q XY I " W P G R L ^  (0 * " )

2.1 P0':->7 C8:67

K7 (*%&0'(>7 :&$C->7 *982="5 "0+N*&$' " :&$C->7 *(*+%"7 " "/"+"7 :("/> 8=*' &6%

:5%"9'(D */+;9*U6 &"5 :5:&D-$&"7 ($' ($&< :5%8/*'$ 8=*' /0>:;$:6 :* (<C* 15%$&D

9*'&"502+$ &"5 :5:&D-$&"7. P (*%&0'(>7 :&$C->7 *982="5 &"/"C*&*+&$' :* :6-*+" /"5 C$

"0+:*' " G02"1>&67 ($' $/"&*9*+ (>-;" */'("'%.%+$7 -*&$?@ :

· T5:&D-$&"7 ($' $%C04/"5 – =*'0':&D

· T5:&D-$&"7 ($' <99.% /*0'3*0*'$(4% /0"20$--<&.% 1'$=*+0':67 – 5/":&D0'?67.

E0"(*'-8%"5 %$ */'&*5=C*+ 6 */'("'%.%+$ $5&D :&"% 5/"9"2':&D &"5 (*%&0'("@

:&$C-"@ /08/*' %$ *+%$' 1'$C8:'-$:
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· O"2':-'(> Web Browsing

· Hardware & Software 2'$ &6 1'$:@%1*:6 &"5 V/L &"5 (*%&0'("@ :&$C-"@ -* &"

internet

· E*0'3*0*'$(< (-"%<1$ UPS)

G/+:67 :&6% "C>%6 &"5 :5:&D-$&"7 (:*9+1$7 web) /"5 C$ *(&*9*+&$' :&"% V/L C$

5/<0=*' /0":&$:+$ /0>:;$:67 &"5 (<C* =*'0':&D -8:. (.1'(4% (Passwords).

2.2 E*0'20$3D (*%&0'("@ :&$C-"@ *982="5 ([TG)

 " (8%&0" *982="5 ([TG) C$ $/"&*9*+&$' $/> 8%$ (1) V9*(&0"%'(> L/"9"2':&D :&"%

"/"+" C$ *(&*9*+&$' &" /0>20$--$ web browsing ($C47 ($' 1'$:@%1*:6 $5&"@ -* &"

1'$1+(&5" (internet). G/'/98"% 2'$ &6% $1'<9*'/&6 9*'&"502+$ &"5 V/L <0$ ($' &"5

:5:&D-$&"7 C$ /08/*' %$ 5/<0=*' -"%<1$ -* -/$&$0+*7 (UPS) /"5 3"0&+N"%&$' 2'$ %$

1'$&60*+ &"% V/L :* 9*'&"502+$ 2'$ 8 9*/&< -* /9D0*7 3"0&+" :* /*0+/&.:6 1'$("/D7 &67

/$0"=D7 0*@-$&"7 4:&* %$ -/"08:*' " =*'0':&D7 %$ $%$:&*+9*' &6 9*'&"502+$ &"5 V/L

"-$9<. V ':=@7 &"5 UPS C$ *+%$' &"59<=':&"% 1KVA (On-Line Double Conversion).

2.3 PC>%*7 :&"% 69*(&0"%'(> 5/"9"2':&D (WEB)

E$08="5% :&"% =*'0':&D D :&"57 =*'0':&87 &"5 :5:&D-$&"7 &$ :&"'=*+$ ($' &'7

$/$0$+&6&*7 $%$3"087 /0"(*'-8%"5 %$ 8="5% -+$ *'(>%$ ($' %$ 1'$=*'0':&"@% &'7 :=*&'(87

1'*02$:+*7 /"5 */'&*9"@%&$'.

P &"/'(>7 :&$C->7 *982="5 -*&$380*' &$ 1*1"-8%$ :&"% PLC ($' $/> *(*+ 1'$-8:"5

&"5 ;'"-6=$%'("@ 10"-"9"26&D C$ -*&$380"%&$' ($' C$ *-3$%+N"%&$' :&6% "C>%6 &"5 V/L

&$ 1*1"-8%$ :@-3.%$ -* &" /0"20$--$&':->. T&6% "C>%6 C$ /$0"5:'<N"%&$' &$

1*1"-8%$ :* "C>%*7 20$3'(4% :=*1'$:-8%*7 ($&<9969$ 2'$ &6% *3$0-"2D.  $ 1*1"-8%$

/"5 C$ ($&$20<3"%&$' :* $0=*+$ :&6% -%D-6 &"5 ;'"-6=$%'("@ 10"-"9"26&D &"5

:5:&D-$&"7 C$ 1@%$&$' " =0D:&67 %$ &$ -*&$380*' :&"% :(960> 1+:(" &"5 5/"9"2':&D.

 '-87 /"5 -*&0"@%&$' :$% alarms C$ *-3$%+N"%&$' =0.-$&':-8%*7 ((>(('%").  " $0=*+" C$

/*0'8=*' *(&>7 $/> &6% &'-D &"5 -*&0"@-*%"5 -*28C"57, &6% 6-*0"-6%+$, &6% 40$
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-8&06:67 ($' &"% :&$C-> (  TG ) /"5 -*&0DC6(*. A5&< &$ $0=*+$ C$ *+%$' &$ (@0'$ $0=*+$

/"5 C$ =06:'-"/"'"@%&$' 2'$ &6% 8(1":6 $%$3"04% ($' 1'$20$--<&.%.

 " /0>20$--$ C$ *+%$' 1'$;$C-':-8%" :* 15" */+/*1$ *(=406:67 $0-"1'"&D&.%

=*'0':-4% &$ "/"+$ C$ 2+%"%&$' $%&'96/&< -* &6% =0D:6 (.1'("@ $/> &"57 =*'0':&87.  $

15" */+/*1$ $5&< C$ *+%$' : 

· */+/*1" */':(8/&6 &"5 :5:&D-$&"7, 15%$&>&6&$ /*0'D26:67 :&'7 "C>%*7 &"5 V/L.

· */+/*1" *?"5:'"1"&6-8%"5 =*'0':&D -* */'/98"% 15%$&>&6&$ *':$2.2D7

/$0$-8&0.% *-3<%':67 $%$3"04%, $/":3$9-<&.:67.

Y&:' :@-3.%$ -* &$ /$0$/<%. (<C* =*'0':&D7 C$ -/"0*+ $%<9"2$ -* &"% (.1'(> &"5

($' $/9D =0D:6 &"5 /"%&'('"@ (mouse) %$ ('%*+&$' $/> &6% $0='(D "C>%6 :&'7 */'-80"57

"C>%*7 &"5 :5:&D-$&"7. G/+:67 -* &6% =0D:6 &"5 /"%&'('"@ (mouse) C$ 5/<0=*' /0>:;$:6

:&" :@%"9" &.% 15%$&"&D&.% &67 *3$0-"2D7 (9.=. -*&<;$:6 $%<-*:$ :&'7 "C>%*7 &"5

:5:&D-$&"7, *':$2.2D /$0$-8&0.% 9*'&"502+$7, (9/).

 8::*0'7 C$ *+%$' "' (@0'*7 "C>%*7 &"5 :5:&D-$&"7 /"5 C$ *-3$%+N"%&$' :&6% "C>%6 &"5

V/L.

1) T&6% $0='(D "C>%6 -* &" >%"-$ &"5 (<C* :&$C-"@ ($' &6% *':$2.2D &"5 (.1'("@

*':>1"5 2'$ &6% /*0$'&80. /9"D26:6 :&" :@:&6-$.

2) V "C>%6 >/"5 C$ *-3$%+N*&$' &" 1'<20$--$ 9*'&"502+$7 (P&I) &67 *2($&<:&$:67 -* &6%

*-3<%':6 >9"5 &"5 *?"/9':-"@ ($' &.% "02<%.%. a$ 5/<0="5% 169$1D :=*1'$:-8%$

($%<9"2$ -* &" $%&9'":&<:'"), &" 510$59'(> 1+(&5", "' $%&9+*7 (*%"@, "' $%&9+*7 95-<&.%,

-$:6&D0.% &$ >02$%$ -8&06:67, (9/. T3<9-$ C$ $%$2289*&$' >&$% (</"'*7 /$0<-*&0"'

9*'&"502+$7 (alarms) /"5 &+C*%&$' :&$ -*&0"@-*%$ $%$9"2'(< :D-$&$ *%>7  TG *+%$' *(&>7

"0+.% D >&$% (</"'$ :D-$&$ ;9<;67 ('%6&D0.% 3C<%"5% :&" PLC (C*0-'(>, non response,

(9/).

3) V "C>%6 C$ *-3$%+N*' 9+:&$ -* >9$ &$ 30*<&'$ -* &'7 ;$9;+1*7 (*%"@. G/'/98"% C$

/$0"5:'<N*&$' 6 2*.20$3'(D /*0'"=D &"5 802"5 :* 8%$ &"/"20$3'(> :=81'" &" "/"+" C$
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*+%$' ($&<9969$ 20$3'(< */*?*02$:-8%" (/0":CD(6 =0.-<&.%, (*%&0'(4% :6-*+.%). T&6%

"C>%6 &"5 C$ 5/<0=*' 3.&*'%D :D-$%:6 2'$ (<C* 30*<&'" 6 "/"+$ C$ *+%$' /0<:'%6 2'$ &$

30*<&'$ /"5 9*'&"502"@% ($%"%'(< ($' (>(('%6 /"5 $%$;":;D%*' 2'$ >:$ /$0"5:'<N"5%

(</"'" :3<9-$. G/'/98"%, >&$% " (80:"0$7 /<*' */<%. :&6% ("5(+1$ -* &" 30*<&'" C$

*-3$%+N"%&$' */'/0>:C*&*7 /960"3"0+*7 >/.7 1'*@C5%:6 ("1>7, $0'C->7) /"5 ;0+:(*&$'

&" 30*<&'", "' ($&"'(+*7 /"5 *+%$' :5%1*1*-8%*7 -* $5&> ($' " (.1'(>7 &"5 30*$&+"5.

4) PC>%6 >/"5 C$ *-3$%+N"%&$' >9$ &$ :3<9-$&$ &"5 :5:&D-$&"7 -* &6% 6-*0"-6%+$, &6%

40$ /"5 :5%8;6:$% ($' /"'"7 =*'0':&D7 $%$2%40':* &" :3<9-$ ($' /0"8;6 :&'7

($&<9969*7 *%802*'*7 $/"($&<:&$:67 $5&"@.

 " (@0'" :3<9-$ 2'$ (</"'"%  TG C$ *+%$' 6 -6 @/$0?6 */'("'%.%+$7 -* &"% [TG.

3 . :K L N A E G K EO P I _ EU A B L a " V L J W A U XL a

3.1 V9*(&0"%'(>7 L/"9"2':&D7

f'$ &6% 9*'&"502+$ &"5 [TG $/$'&*+&$' V/L -* ($&’ *9<=':&"% &'7 $(>9"5C*7 /0"1'$20$387:

0 ? @ H K A B S =L @DNE

G/*?*02$:&D7 ]ntel Core i5 -* &$=@&6&$ 2,8 GHz.

b%D-6 4 GB DDR3, 1333 MHz

[<0&$ 20$3'(4% 1024MB

T(960>7 1+:("7 1 TB Serial ATA II, 7200 rpm

P/&'(> -8:" CD±RW, x22

[<0&$ F'(&@"5 10/100/1000 Mbps.

O*'&"502'(> :@:&6-$ Windows 7 Pro

a@0*7 */'("'%.%+$7

· 1 :*'0'$(D (RS-232),

· 1 /$0<99696 (ECP/EPP),

· 2 USB 2

· 1 mouse (PS/2),
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· 1 key board (PS/2).

E96(&0"9>2'" 104 /9D(&0.% -* G996%"9$&'%'("@7 =$0$(&D0*7.

Mouse Microsoft 2 /9D(&0.%.

 <:6 &0"3"1":+$7 230 V AC, &0"3"1"&'(> 500W

(Q Y @ T

 @/"7 "C>%67 :  TFT

Z'%+0':-$ */'3<%*'$7 "C>%67 : A%&'C$-;.&'(87 / $%&':&$&'(87 */':&04:*'7

b82*C"7 "C>%67 : 21”

3.3 T@:&6-$ A1'<9*'/&67 E$0"=D7 ]:=@"7 (UPS) [8%&0"5 G982="5

 $ (@0'$ &*=%'(< =$0$(&60':&'(< &"5 UPS &"5 (8%&0"5 *982="5 *+%$':

· ]:=@7 &"59<=':&"%: 1000VA

· T*=%"9"2+$7: On Line, Double Conversion -* -'(0"*/*?*02$:&D

·  <:6 G':>1"5: 230Vac +10%, - 15% (software adjustable)

· T5=%>&6&$ G':>1"5: 50Hz s 4%

·  <:6 G?>1"5: 230Vac s 1%

· T5=%>&6&$ G?>1"5: 50Hz s 0,01%

· [5-$&"-"03D: V-'&"%"*'1D7

· A0-"%'(D E$0$->03.:6: <3%

· d0>%"7 b*&$2.2D7: b618%

· G/'("'%.%+$: RS - 232 / Interface 2'$ remote monitoring

· F5%$&>&6&$ Overload: 150% overload 2'$ 30sec

· 120% 2'$ 1min

· A5&"%"-+$: 10min (:* /9D0*7 3"0&+")

· T5::.0*5&87: [9*':&"@  @/"5 1+=.7 $/$+&6:6 :5%&D06:67

4 . " A N A B P I 7 JE A H S U ? A I
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P A%<1"="7 C$ /$0$14:*' :&6% A%$C8&"5:$ A0=D &"57 /62$+"57 (41'(*7 &"5 9"2':-'("@

*3$0-"2D7 /0"20$--$&':-"@ &.% PLC. G/'/98"% " /62$+"7 (41'($7 C$ /08/*' %$ *+%$'

*9*@C*0"7 ($' %$ -6% /0":&$&*@*&$' $/> (</"'" password <2%.:&" /0"7 &6% 5/60*:+$,

4:&* %$ 1'$:3$9+N*&$' >&' -/"0"@% :&" -899"% %$ 2+%"5% *02$:+*7 /0":$0-"2D7 $(>-6

($' $% 1* 2+%"5% $5&87 $/> &"% $%<1"=" ($&$:(*5$:&D.
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 "&,.02 :5(+.745792 211

*$* 2=7 "<"4&($ +$*(*=.7*

1 . 7JYUXTUT XPU[ \AYOAW HKL^

1.1 E*0'20$3D h'"3+9&0"5

 " :52(0>&6-$ &"5 ;'>3'9&0"5 C$ $/"&*9*+&$' (50+.7 $/> $(&'%'(> $%*-':&D0$,

:&04-$ ((9+%6) 3+9&0$%:67, /95%&60+1$ /0>/95:67 ($' 69*(&0'(> /+%$($. P $%*-':&D0$7,

6 /95%&0+1$, " 69*(&0'(>7 /+%$($7 >/.7 ($' "' :.96%4:*'7 /9D0.:67 ($' $/"=8&*5:67

%*0"@ C$ *+%$' &"/"C*&6-8%"' :* '1'$+&*0" &*=%'(> =40". P =40"7 $5&>7 C$ *+%$' &-D-$

&"5 *?.&*0'("@ (*9@3"57 ($' C$ 1'$=.0+N*&$' $/> &6% (9+%6 3+9&0$%:67.  " :52(0>&6-$

&"5 ;'>3'9&0"5 C$ *+%$' :=*1'$:-8%" 2'$ $5&"-$&"/"'6-8%6 9*'&"502+$.  "/"C*&4%&$7

>9"57 &"57 ('%6&D0*7 :&"% &*=%'(> =40", 6 *(/"-/D C"0@;"5 /*0'"0+N*&$' :&" *9<=':&".

G/'/0>:C*&$ 6 1'<0(*'$ N.D7 >9"5 &"5 *?"/9':-"@ */'-6(@%*&$' :6-$%&'(< -* $5&D% &6

1'$->03.:6, *3>:"% 1*% *(&+C*&$' :* *?.&*0'(87 */'10<:*'7 (<%*-", ;0"=D, D9'").

V /95%&0+1$ C$ *+%$' *%>7 :&$1+"5, *?"/9':-8%6 -* :@:&6-$ 1":"-8&06:67 NaOH.

 " 1@:&6-$ 1":"-8&06:67 $/$'&*+&$' 2'$ $%&'-*&4/':6 $'=-4% :52(8%&0.:67 <%. &.% 10

ppm :* H2S.  " %*0> 2'$ /0>/95:6 ($' /0"*/*?*02$:+$ &"5 0*@-$&"7 $80$ C$ *+%$'

$/"C6(*5-8%" :&" *:.&*0'(> &"5 (*9@3"57 &67 /95%&0+1$7 ($' C$ (5(9"3"0*+ -8:.

(5(9"3"06&D *?"/9':-8%"5 -* /0":&$:+$ 8%$%&' ?60D7 9*'&"502+$7. V @20$%:6 &"5 $80$

C$ /0$2-$&"/"'*+&$' -* "-<1$ $(0"35:+.%. f'$ &"% 89*2=" &.% $(0"35:+.% C$ 5/<0=*'

C50+1$ */'C*406:67. A5&>-$&6 */$%$/9D0.:6 &"5 *?$&-'N>-*%"5 %*0"@ C$

*/'&52=<%*&$' -* 3 $':C6&D0*7 :&<C-67 :* :5%15$:-> -* 69*(&0";<%$.

 $ 1@:":-$ $80'$ C$ 53+:&$%&$' ($&$'"%':-> :&6% /95%&0+1$, ($' :5%*/47 C$

520$+%"%&$' ($' C$ /0"-/98%"%&$'. [$&>/'% C$ ($&$C9+;"%&$' :&" :@:&6-$ 1'$%"-D7 $80$

&.% -"%<1.% &"5 ;'"3+9&0"5. [$&< &6 1'89*5:6 -8:. &"5 59'("@ /9D0.:67, "' 0@/"'
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$/"00"3"@%&$' ($' -*&$;"9+N"%&$' $/> -'(0""02$%':-"@7. [$&>/'% " $/":-6-8%"7 $80$7

C$ "162*+&$' :&6% $&->:3$'0$.

[$&< &6 :=*1+$:6 &"5 :52(0"&D-$&"7 &"5 ;'>3'9&0"5, C$ 8=*' 1"C*+ '1'$+&*06

/0":"=D :&" 59'(> &67 (9+%67 (+%*7 $/> 0+N*7 /"5 8="5% 5/":&*+ *'1'(D */*?*02$:+$), :&6

1'$:&$:'"9>26:6 ($' :&6% /0"*/*?*02$:+$ &"5 $80$. A5&"+ "' &0*'7 /$0<2"%&*7 *+%$'

:6-$%&'("+ 2'$ &6 9*'&"502+$ &"5 ;'"3+9&0"5.  " 59'(> /9D0.:67 &67 (9+%67 /"5 C$

=06:'-"/"'6C*+ C$ *+%$' /"9@ :&$C*0>. F*% C$ 53+:&$&$' :5-/+*:6 -* &"% =0>%". A5&D 6

'1'>&6&$ */'&08/*' -$(0>=0"%6 9*'&"502+$ $/> 3 8.7 6 =0>%'$, $%<9"2$ -* &6 0@/$%:6 &"5

$80$.

P' :6-$%&'(87 ($&$:&<:*'7 9*'&"502+$7 C$ *%1*'(%@"%&$' :&"% 69*(&0'(> /+%$($.  "

:52(0>&6-$ C$ 9*'&"502*+ $5&>-$&$, ($' =.0+7 :5%&D06:6 :&$ /9$+:'$ &"5 15%$&"@.  $

59'(< /"5 80="%&$' :* */$3D -* &" 59'(> /9D0.:67 C$ *+%$' GRP, PE ($' $%"?*+1.&"7

=<95;$7, 4:&* %$ *?$:3$9+N*&$' 6 5U69D $%&"=D :* 1'$;0.&'("@7 /$0<2"%&*7.

 " :52(0>&6-$ C$ *+%$' ($C’"9"(960+$% *2(';.&':-8%" :* /"9@ :&$C*0> 1'/9"@

&"'=4-$&"7 (8953"7 (*?.&*0'(> &"+=.-$ $/> =<95;$ */*'1D 1*% 80=*&$' :* */$3D -* &"

59'(> /9D0.:67, *:.&*0'(> &"+=.-$ $/> 4 mm HDPE). Y%$ /0>:C*&" /9*"%8(&6-$ $5&D7

&67 1'$->03.:67 *+%$' 6 15%$&>&6&$ -*&$3"0<7 "9>(960"5 &"5 :52(0"&D-$&"7 >/"&* ($'

*3>:"% /$0$:&*+ $%<2(6 :&" -899"%.

 " :52(0>&6-$ &"5 ;'"3+9&0"5 C$ 8=*' 1"('-$:C*+ :&" *02":&<:'" ($&$:(*5D7 2'$

24 40*7 /0'% &6 3>0&.:D &"5 :&" >=6-$ -*&$3"0<7.

 " ;'>3'9&0" C$ *+%$' :=*1'$:-8%" ($' ($&$:(*5$:-8%" :@-3.%$ -* &" /0>&5/"

"VDI Richtlinien: 3477: Biofilter".

1.2  0>/"7 O*'&"502+$7 h'"3+9&0"5

P &0>/"7 9*'&"502+$7 &"5 ;'>3'9&0"5 *225<&$' &6 -*&$&0"/D &.% ":-"$*0+.%, -8:.

-'(0""02$%':-4%, :* /0"X>%&$ ($&<9969$ /0"7 1'<C*:6 :&6% $&->:3$'0$.
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A($&<9969$ 59'(< h$(&60+1'$

":-$*0+.% + 0
2

(5&&$0'(87 *%4:*'7 + CO
2

+ H
2
O

E0"I/>C*:6 2'$ &6 /$0$/<%. $%&+10$:6 *+%$' 6 -'(0";'"9"2'(D $/"("-'1D &.%

$($&<9969.% 59'(4%, >/.7 6 /'C$%>&6&$ &67 -*&$;+;$:67 &.% $($&<9969.% 59'(4% ($'

":-$*0+.% :&6% 520D 3<:6 ($/"00>36:6)

[$&< &6 -*&$&0"/D &.% $($&<9969.% 59'(4% :&$ ":-$80'$ -8:. -'(0""02$%':-4%

9$-;<%"5% -80"7 1@" ;$:'(87 9*'&"502+*7:

- b*&$3"0< &.% $($&<9969.% 59'(4% :&$ ":-$80'$ $/> &6% $80'$ :&6% 520D 3<:6

-8:. $/"00>36:67

- b*&$;"9D &.% $/"00"36-8%.% 59'(4% &.% ":-$*0+.% :&6% 520D 3<:6 -8:.

-'(0""02$%':-4%, "' "/"+"' $%$/&@::"%&$' :&6% */'3<%*'$ &67 ;'"-<N$7 &"5

3+9&0"5 (/0":0>36:6).

h$:'("+ /$0<2"%&*7 2'$ &6 :.:&D 9*'&"502+$ &"5 ;'>3'9&0"5 *+%$' 6 ;89&':&6

*3@20$%:6 ($' 6 &'-D &"5 pH &.% ":-"$*0+.% :&6% *+:"1" &"5 ;'>3'9&0"5 -$N+ -* &6%

0@C-':6 :&$C*0D7 @20$%:67 &67 ;'"-<N$7 $%$3"0'(< -* &" ':"N@2'" &$=@&6&$7

$/"00>36:67 ($' &$=@&6&$7 ?D0$%:67.

A% /960"@%&$' "' /$0$/<%. /0"I/"C8:*'7, -/"0*+ %$ *-3$%':C*+ ($' %$ $%$/&5=C*+

-'$ "-"'>-"036 ;$(&60'$(D =9.0+1$. [$&>/'% &" ;'>3'9&0" 1*% 8=*' /0>;96-$ :*

$/0>:-*%*7 1'$("/87 9*'&"502+$7 $(>-6 ($' 2'$ 9+2*7 6-80*7. T&" 1'<:&6-$ $5&> -/"0"@%

"' -'(0""02$%':-"+ %$ &083"%&$' $/> ->%"' &"57 -8:. &67 ;'"-<N$7.

1.3  *=%'(< d$0$(&60':&'(< h'"3+9&0"5

P &*=%'(>7 =40"7 C$ 8=*' />0&$ /0>:;$:67 -* (9*'1$0'<, ($' C$ 3.&+N*&$' &*=%6&<.
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P $%*-':&D0$7 (*3>:"% $/$'&*+&$') C$ *+%$' *'1'(< ($&$:(*5$:-8%"7 2'$ 9*'&"502+$ -8:$

:* 1'$;0.&'(D $&->:3$'0$ ((8953"7 ($' /&*0.&D $/> :5%C*&'(87 @9*7). P $%*-':&D0$7

/"5 C$ $%$00"3< &"% $80$ $/> &" 1+(&5" :52(8%&0.:67 &"5 $%&9'":&$:+"5 ($' -8:. &"5

5/>2*'"5 $2.2"@ HDPE C$ &"% /0":<2*' :&" ;'>3'9&0", C$ 8=*' :@-3.%$ -* &$ $%.&80.

&$ $(>9"5C$ &*=%'(< =$0$(&60':&'(<:

- L9'(> PP/PPs

- P ('%6&D0$7 C$ 8=*' C*0-'(D /0":&$:+$ -* PTC

- P' :&0"387 &"5 C$ *982="%&$' -* -*&$:=6-$&':&D :5=%>&6&$7 (inverter)

O 69*(&0'(>7 /+%$($7 C$ *+%$' *%1*'(&'("@ &@/"5 Rittal, C$ 8=*' 5/":&*+ *982="57 :@-3.%$

-* &'7 /0"1'$20$387 VDE ($' DIN ($' C$ 8=*' (9<:6 /0":&$:+$7 ]_54. G%&>7 &"5 /+%$($ C$

*2($&$:&$C*+ ($' 6 /0"20$--$&'N>-*%6 -"%<1$ *982="5 (*%1*'(&'("@ &@/"5 SIEMENS

LOGO). a$ *+%$' *?"/9':-8%"7 -* $%*-':&D0$ $/$2.2D7 C*0->&6&$7 ($' $%&+:&$:6

C80-$%:67.

V -"%<1$ &"5 ;'>3'9&0"5 >/.7 /0"$%$380C6(* C$ *+%$' 1'/9"@ &"'=4-$&"7.  " *?.&*0'(>

&"+=.-$ /"5 1*% 80=*&$' :* */$3D -* &" 59'(> /9D0.:67 ($' *?5/60*&*+ ->%"% &6

:&$&'(>&6&$ &67 ($&$:(*5D7, C$ *+%$' =$9@;1'%" ;$--8%" ($&< RAL 6015.  " *:.&*0'(>

&"+=.-$ C$ *+%$' ($&$:(*5$:-8%" $/> :52("996&> HDPE 4 mm. a$ 8=*' :@:&6-$

*/'3$%*'$(D7 /9@:67 &67 (9+%67, *9*2=>-*%67 $/> 69*(&0"%'(> /0"20$--$&'N>-*%"

=0"%"1'$(>/&6. E*0'-*&0'(< &67 (9+%67 C$ 380*' /&*0@2'$ /9<&"57 &"59<=':&"% 10 *(. 2'$

&6% $/"352D $%*/'C@-6&.% 0"4% /$0<9969$ -* &$ &"'=4-$&$.

2 . 4 ?@ A BD *HL A R? ]E *^UHSXEHLI "WPGRL^ +^ULUX]EI

P $80$7 /"5 $%$00"3<&$' $/> &" 1+(&5" -8:. &.% $%&9'4% (*%"@ C$ 1'80=*&$' ($' C$

$/":-*+&$' -8:. ;'>3'9&0"5 &@/"5 compact.

T&" $%&9'":&<:'" &" "/"+" 18=*&$' ($' 9@-$&$ $/> ;$05&'(> :@:&6-$, C$ $/":-*+&$' -8:.

&"5 ;'>3'9&0"5 ($' " $80$7 &.% 5204% C$9<-.%. a$ /0";9*3C*+ :5%*/47 :@:&6-$

*%*026&'("@ *?$*0':-"@ ($' $/>:-6:67 &.% 5204% C$9<-.%.  " :@:&6-$ C$ /*0'9$-;<%*'

$%*-':&D0$ ($' $2.2"@7 $80$, "' "/"+"' C$ &"% "162"@% :&6% *+:"1" &"5 ;'>3'9&0"5.
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T52(*(0'-8%$ C$ 5/<0=*' $%*-':&D0$7 $%&'*(06(&'("@ &@/"5 " "/"+"7 C$ *?$:3$9+N*' &'7

$/$0$+&6&*7 *%$99$287 2'$ &"% $*0':-> &"5 =40"5 (&"59<=':&"% 10 *%$99$287/40$ 2'$ &"%

>2(" /<%. $/> &6% ($&4&$&6 :&<C-6 95-<&.%). a$ 9*'&"502*+ :5%*=47. P $%*-':&D0$7

-/"0*+ %$ /$0$963C*+, $% 5/<0=*' (*%&0'(>7 $%*-':&D0$7 :&" ;'>3'9&0".

a$ /0";9*3C*+ */+:67 :@:&6-$ *%*026&'("@ *?$*0':-"@ >9"5 &"5 5/"2*+"5 2'$ &6%

$/"352D :52(8%&0.:67 */'(+%15%.% $*0+.%.  " :@:&6-$ C$ /*0'9$-;<%*' $%*-':&D0$ ($'

$2.2"@7 $/$2.2D7 $80$ (*3>:"% $/$'&"@%&$'), "' "/"+"' C$ &"% "162"@% :&6%

$&->:3$'0$. T52(*(0'-8%$ :&" 5/>2*'", C$ 5/<0=*' $%*-':&D0$7 $%&'*(06(&'("@ &@/"5 "

"/"+"7 *?$:3$9+N"%&$7 &'7 $/$0$+&6&*7 *%$99$287 2'$ &"% $*0':-> &"5 =40"5

(&"59<=':&"% 5 *%$99$287/40$), C$ *?$:3$9+N*' ($' &6% U@?6 &.% ('%6&D0.% &.% $%&9'4%.

a$ *982=*&$' C*0-":&$&'(< $99< ($' =*'0"(+%6&$ 4:&* " *':*0=>-*%"7 :&"% =40" %$

*?$:3$9+N*' &6% $%$%8.:6 &"5 $80$.

3 . _ AYOAWHKL

 " ;'>3'9&0" C$ 8=*' ($&$:(*5$:&'(< =$0$(&60':&'(< >/.7 /0"1'$20<36($%

$%.&80..

V 15%$-'(>&6&< &"5 ;'>3'9&0"5 C$ /0":1'"0':C*+ -* ;<:6 &6 1'$:&$:'"9>26:6 &.%

$%&9'4% (*%"@, &6% :5%"9'(D /$0"=D :&6% ($&<C9'U6 &.% "/"+.% (&.% 9*'&"502'(4%) C$

/08/*' %$ *+%$' '($%> %$ $/":-D:*'.

a$ 1'$:&$:'"9"26C*+ 2'$ */'3$%*'$(D 3>0&':6 1 -2 $%< 100 -3/40$ /$0"=D7

1'*0=>-*%"5 $80$ ($' 2'$ "2("-*&0'(D 3>0&':6 1 -3 $%< 100 -3/40$ /$0"=D7 1'*0=>-*%"5

$80$.

V &"/"C8&6:6 $%*-':&D0$ :&6% *+:"1" &67 *2($&<:&$:67 $/>:-6:67 -/"0*+ %$

/$0$963C*+. g96 6 1'$(+%6:6 &"5 1@:":-"5 $80$ 1'(&@"5 $%$00>36:67 C$ 2+%*&$' &>&*

$/> &'7 $%&9+*7 (*%"@, "' "/"+*7 C$ /08/*' %$ *+%$' '($%87 :&6% ($&<C9'UD &"57 %$

$%&'-*&./+:"5% &" -$%"-*&0'(> /"5 C$ "3*+9*&$' :&'7 $/49*'*7 0"D7 :&"57 $2.2"@7
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($&<C9'U67 ($' :&" ;'>3'9&0". T* $5&D% &6% /*0+/&.:6 ;8;$'$ 6 $/"-<(05%:6 1@:":-"5

$80$ $/> &"% 520> C<9$-" C$ 2+%*&$' -* ?*=.0':&> $%*-':&D0$.

 " :52(0>&6-$ C$ 8=*' *22@6:6 ($9D7 9*'&"502+$7 &"59<=':&"% 2 =0>%.% (*(&>7 $/>

&$ *?$0&D-$&$ 35:'"9"2'(D7 3C"0<7).

 " 59'(> /9D0.:67 C$ 8=*' *22@6:6 N.D7 3 *&4%.

V $/>1":6 :52(0<&6:67 H2S C$ *+%$' *2256-8%6 :* -82':&6 :52(8%&0.:6 0,8 ppm

:&"% *?*0=>-*%" $80$ 2'$ 25 ppm :52(8%&0.:67 *':>1"5. V $/>1":6 :52(0<&6:67 ":-4%

C$ *+%$' *2256-8%6 :* -82':&6 :52(8%&0.:6 450 OU/m³ :&"% $/":-6-8%" $80$ 2'$ 15 000

OU/m³ :&"% *':*0=>-*%" $80$ ($/>1":6 :&6 :52(0<&6:6 ":-4% -*2$9@&*06 $/> 97%).

6 . 0EHEUB?^EkYX?@E +]B H^E *[WT@gU?[@ 7@HW ALUHEU]L^

 " 1+(&5" $%$00>36:67 ($' $/>00'U67 &"5 $%$00"3"@-*%"5 $80$ ($/> 1*?$-*%87 (*%"@

-8=0' ;'>3'9&0") C$ *+%$' ($&$:(*5$:-8%" -* :.9D%*7 *+&* $/> :(960> PVC -* ("996&87

:5%18:*'7 D :5%18:*'7 -"@3$7 -* :&*2$%"/"'6&'("@7 1$(&59+"57, *+&* $/> HDPE -*

:52("996&87 :5%18:*'7. G/'&08/*&$' *%$99$(&'(< 6 =0D:6 2$9;$%':-8%.% =$9@;1'%.%

:.9D%.% :5%1*"-8%.% -* :/*+0.-$ D $%"?*+1.&.% =$9@;1'%.% :.9D%.% :52("996&4% D

:5%1*"-8%.% -* 39<%&N*7.  " 1+(&5" 1'$:&$:'"9"2*+&$' 2'$ -82':&6 &$=@&6&$ 0"D7 20 m/s.

G3>:"% ($&$:(*5$:&*+ 1+(&5" 2'$ &6% /0":$2.2D D $/$2.2D $80$ :&"57 =40"57 &"5

':"2*+"5 D 5/"2*+"5, C$ *+%$' ($&$:(*5$:-8%" :@-3.%$ -* &6% $%.&80. /$0<20$3" D

*%$99$(&'(< $/> $*0$2.2"@7 2$9;$%':-8%67 *% C*0-4 9$-$0+%$7 :@-3.%$ -* &" GOP 

 E 1501-04-07-01-01 (F+(&5$ $*0$2.24% -* -*&$99'(< 3@99$) D $/> $2.2"@7 :(960"@

PVC -* ("996&87 :5%18:*'7 D $/> $2.2"@7 HDPE -* :52("996&87 :5%18:*'7.  " 1+(&5"

1'$:&$:'"9"2*+&$' 2'$ -82':&6 &$=@&6&$ 0"D7 10 m/s.

 $ :&0$22+:-$&$ &"5 ;'>3'9&0"5 C$ :52(*%&04%"%&$' :* 30*<&'" :&6 ;<:6 &"5 ($' C$

"162"@%&$' -* 5/>2*'" $2.2> PVC &"59<=':&"% DN100 :* /$0$(*+-*%" 30*<&'" (*%"@, D

:* *'1'(> 30*<&'" :&" 5/>2*'" &"5 $%&9'":&$:+"5 $/> >/"5 ($' C$ $%$00"34%&$' /0"7 &6
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1*?$-*%D (*%"@ (;9. */+:67 ($' &6% /0"1'$20$3D 2'$ &6% $/"-<(05%:6 $($C<0&.% &"5

$%&9'":&$:+"5).

T&" ;'>3'9&0" C$ /0":<2*&$' 5/>2*'$ ($' $2.2>7 ($C$0"@ %*0"@ t’’ " "/"+"7 C$

($&$9D2*' :5%1*>-*%"7 -* &6% $%&+:&"'=6 $%$-"%D &"5 ;'>3'9&0"5.

G/+:67 :&" ;'>3'9&0" C$ ($&$9D2*' ($' 5/>2*'"7 $2.2>7 PVC &"59<=':&"% DN75 2'$ &6%

>1*5:6 &"5 &0"3"1"&'("@ ($9.1+"5.
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=7*2 25"* (754(* 5(9(. 7<"* "*)

1 . 4 ?@ A BD *HL A R? ]E

 $ *':*0=>-*%$ 9@-$&$ :&" $%&9'":&<:'" $/> &" 1+(&5" ;$0@&6&$7 C$ 1'80="%&$' $/>

69*(&0"(+%6&" -$:6&D0$, 4:&* %$ -6% /$0+:&$&$' $%<2(6 *:=$0':-"@ &"57. P *:=$0':->7

&.% 95-<&.% :* $%&9'":&<:'" /"5 ;0+:(*&$' *%&>7 "'(':&'(4% /*0'"=4% *+%$' /0"3$%87 >&'

C$ 16-'"502"@:* 8%&"%$ /0";9D-$&$ ":-4%.

T&$ :=81'$ &67 /0"-*98&67 1*+=%*&$' -$:6&D0$7 in line. G/'&08/*&$' ($' 6 *2($&<:&$:6

-$:6&D0$ $%"'=&"@ ($%$9'"@ -* 1'$->03.:6 /0"C$9<-"5 *':>1"5 &.% 95-<&.% ($'

1'<&$?67 $-3+/9*5067 1'$%"-D7 :&"57 520"@7 C$9<-"57 -* &6% +1'$ 9*'&"502'(>&6&$ /"5

/$0"5:'<N*&$' :&$ :=81'$ &67 /0"-*98&67.

P -$:6&D0$7 :&6% /*0+/&.:6 /"5 C$ *+%$' &@/"5 $%"'=&"@ ($%$9'"@ C$ 8=*'

69*(&0"('%6&D0$ -* 15%$&>&6&$ 9*'&"502+$7 5/> ;@C':6. G'1'(< 1'$-"03.-8%6 9*(<%6 C$

"162*+ &$ 9@-$&$ :&"% -$:6&D0$ ($' C$ 1'$C8&*' 1'<&$?6 5/*0=*+9':67. a$ *+%$'

($&$:(*5$:-8%6 $/> $%"?*+1.&6 9$-$0+%$ :@-3.%$ -* &$ :=81'$ ($' &'7 /0"1'$20$387

&"5 ($&$:(*5$:&D &"5 -$:6&D0$. P' "162"+ $%89(5:67 &"5 -$:6&D0$ C$ *+%$'

($&$:(*5$:-8%"' $/> $%"?*+1.&" =<95;$ :@-3.%$ -* &$ :=81'$ ($' &'7 /0"1'$20$387

&"5 ($&$:(*5$:&D &"5 -$:6&D0$. a$ *2($&$:&$C*+ $%"?*+1.&6 $95:+1$ $%89(5:67.

2 .  ?R@ ABD &EKEBHTKAUH ABD

 $ $(>9"5C$ &*=%'(< =$0$(&60':&'(< *+%$' *%1*'(&'(< (*3>:"% $3"0"@% *'1'(>

/0"X>% /"5 ($9@/&*&$' $/> ;'"-6=$%'(87 /$&8%&*7) ($' >=' 1*:-*5&'(<. P/"'":1D/"&*

$%&+:&"'="7 *?"/9':->7 -* ':"1@%$-$ D ($9@&*0$ &*=%'(< =$0$(&60':&'(< C$ 2+%*&$'

$/"1*(&>7.
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P A9*:&D7 95-<&.% ($' '9@"7 C$ 8=*' 1@" <?"%*7 =$-69D7 /*0':&0"3'(D7 &$=@&6&$7,

(<&. $/> 80:.$.9. 8($:&"7 ($' 5U69D7 0"/D7.

P' 1@" <?"%*7 C$ /*0':&083"%&$' -* 1'$3"0*&'(D &$=@&6&$ -*&$?@ &"57. P 9>2"7

&$=@&6&$ /*0':&0"3D7 &"5 "162"@ /0"7 &"% "162"@-*%" <?"%$ C$ *+%$' 12:10. V -82':&6

&$=@&6&$ /*0':&0"3D7 C$ *+%$' &"5 "162"@ <?"%$ ($' 1*% C$ ?*/*0%<*' &'7 80 :.$.9.

P (<C* 8%$7 $/> &"57 1@" <?"%*7 C$ :&60+N*&$' ->%" :&" 8%$ <(0" &"5 .7 /0>;"9"7.

P <?"%$7 :&" :6-*+" :&D0'?67 &"5, /"5 C$ *+%$' &" <%. <(0" &"5 /96:+"% :&" :@:&6-$

(+%6:67, C$ *10<N*&$' :* 1@" &0';*+7 (@9':67 (0"59*-<%). P *-/0>7 &0';8$7 C$ *+%$'

(59'%10'(>7 64,000 .04% ($' " "/+:C'"7 C$ *+%$' 8%:3$'0"7 300,000 .04%.

[<C* <?"%$7 C$ 380*' *-/0>7 $/> &"57 1@" &0';*+7 ($' /0"7 &6% /9*50< &"5 520"@,

-6=$%'(> 1$(&@9'" &@/"5 35:'22+"5. P 1$(&@9'"7 C$ 8=*' :(960< /0>:./$ $/> tungsten

carbide, *9$:&"-*0D viton D ptfe ($' C$ *+%$' :=*1'$:-8%"7 2'$ /+*:6 9*'&"502+$7 6bar.

P (<C* <?"%$7 &"5 $9*:&D C$ :=6-$&+N*' -* &6% %"6&D (<C*&" *5C*+$ /0"7 &" 81$3"7

2.%+$ ($&’ *9<=':&" 25". V (9+:6 $5&D $/$'&*+&$' /0"(*'-8%"5 %$ 1'*5("9@%*&$' 6

$/"-<(05%:6 &.% -6 15%<-*C$ %$ &*-$=':&"@% $%&'(*'-8%.% (/.=. -*&$99'(>7 ("=9+$7)

/0"7 &" *'1'(< :=*1'$:-8%" 1"=*+" :599"2D7 &"57 :&" ($&4&$&" :6-*+" &"5 $9*:&D. b* &"

&0>/" $5&> C$ 1'$&60"@%&$' ($C$0"+ "' ("/&D0*7.

 " :4-$ &"5 $9*:&D :&" ($&4&$&" :6-*+" C$ *+%$' 1'$-"03.-8%" 8&:' 4:&* %$

:=6-$&+N*&$' ($&<9969"7 =40"7 2'$ &6% :599"2D &.% -6 15%<-*C$ %$ &*-$=':&"@% $/>

&"57 ("/&D0*7 *?$0&D-$&$. P =40"7 $5&>7, " "/"+"7 "%"-<N*&$' /$2+1$, C$ *+%$'

*/':(8U'-"7 ($' $/> &'7 1@" /9*5087 &"5 $9*:&D. a$ 5/<0=*' */+:67 6 15%$&>&6&$

:@%1*:67 :.9D%.% /0"(*'-8%"5 %$ ($C$0+N*&$' 6 /$2+1$ -* %*0>.

P $9*:&D7 C$ *+%$' :=*1'$:-8%"7 4:&* %$ */'&08/*&$' 6 $/"-<(05%:6 &"5

:5:&D-$&"7 &.% $?>%.%, /"5 /*0'9$-;<%*' &"57 <?"%*7 – &0';*+7 (@9':67 – -6=$%'("@7

1$(&59+"57 – ("/&D0.% ($' $/":&$&4%, $/> &" :4-$ &"5 =.0+7 &6% $/":5%$0-"9>26:6

&"5 $/> &'7 :.96%4:*'7. T=*1'$:->7 pull – back.
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P' ("/&D0*7 ($' "' $/":&<&*7 C$ *+%$' $/> (0<-$ =<95;$ D $%"?*+1.&" =<95;$ ($'

C$ 8="5% /<="7 8mm. [<C* ("/&D0$7 /<="57 8mm C$ 380*' 9 (*%%8$) 1>%&'$.

g9"' "' ("/&D0*7 ($' "' $/":&<&*7 /0"(*'-8%"5 %$ &"/"C*&6C"@% :&"57 <?"%*7 -*

&6% ($9@&*06 :5%$0-"2D ($' %$ /$0$9<;"5% &6% /*0':&0"3'(D (+%6:6 $/> $5&"@7 C$

380"5% :&6% -8:6 &"57 *?<2.%" 1'$-8:"5 &" "/"+"5 C$ 1'80=*&$' " <?"%$7. V ($&$:(*5D

&"5 *?$24%"5 C$ *+%$' &8&"'$ /"5 %$ *?$:3$9+N*&$' 6 ($9@&*06 15%$&D :5%$0-"2D -*&$?@

("/&D0.% – $/":&$&4% ($' &.% $?>%.%.  " *+1"7 $5&> &67 :@%1*:67 -*&$?@ ("/&D0.% –

$/":&$&4% ($' &.% $?>%.% *9$=':&"/"'*+ &6% /'C$%>&6&$ "9+:C6:67 &.% ("/&D0.% :&"57

<?"%*7 9>2. 3C"0<7.

L9'(< ($&$:(*5D7 $9*:&D

T4-$: /5(%>("(("7 >9('-"7 :+160"7 (close grained ductile iron)

T4-$ =40"5 &"/"C8&6:67 &0';8.% (@9':67: =5&":+160"7 (cast iron)

P162>7 & "162"@-*%"7 <?"%$7: (0<-$ =<95;$ D $%"?*+1.&"7 =<95;$7

["/&D0*7 & $/":&<&*7: (0<-$ =<95;$ D $%"?*+1.&"7 =<95;$7

b6=$%'(>7 1$(&@9'"7: :4-$ $/> $%"?*+1.&" =<95;$ ($' /0>:./$ $/> tungsten Carbide

(($0;+1'" &"5 ;"930$-+"5)

T&>-'$: In Line, 39<%&N*7 PN16, -* "/D 250mm NB :@-3.%$ -* BS4504

T@:&6-$ (+%6:67 $9*:&D

P $9*:&D7 C$ ('%*+&$' $/> :@:&6-$ 69*(&0"('%6&D0$ &0'3$:'("@

400V/1500:.$.9.(&*&0$/"9'(>)/IP55/F ($' -*'.&D0$. P &*9*5&$+"7 C$ *+%$' :5%1*1*-8%"7

$/*5C*+$7 (=.0+7 %$ /$0*-;<99"%&$' <99$ :5:&D-$&$ -*+.:67 D *@($-/&"7 :@%1*:-"7)

-* &"% ('%6&D0'" <?"%$ &"5 $9*:&D.

3 . 7^HLXEH AUXYI BEA UaUHTXE ?WPGRL^

P $9*:&D7 C$ /0":380*&$' /9D067 -* &" :@:&6-$ *982="5 P.L.C. /"5 C$ *?$:3$9+N*'

&'7 $(>9"5C*7 9*'&"502+*7
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1.a$ C8&*' :* 9*'&"502+$ ($' C$ /$@*' &"% $9*:&D

2.a$ $%'=%*@*' ($&$:&<:*'7 5/*03>0&.:67 (30$2->7 $/> $%&'(*+-*%" /"5 1*%

&*-$=+N*&$'). T&6% /*0+/&.:6 $5&D C$ $%&':&083*' :&'2-'$+$ &6% /*0':&0"3D &.%

("/&D0.% ($' $-8:.7 C$ &6% */$%$380*' :&6% ($%"%'(D 3"0<. A% 6 5/*03>0&.:6

*(9*+U*' :5%*=+N*&$' 6 ($%"%'(D 9*'&"502+$.

3.A% -+$ 1*@&*06 5/*03>0&.:6 :5-;*+ (30$2->7) *%&>7 60 1*5&*0"98/&.% $/> &6%

/04&6, &>&* "' ("/&D0*7 C$ */$%$9<;"5% &"% (@(9" /"5 /*0'20<3*&$' $%.&80.

:&" 2.

4.A% -+$ &0+&6 5/*03>0&.:6 :5-;*+ (30$2->7) *%&>7 60 1*5&*0"98/&.% $/> &6%

/04&6, &>&* 6 -6=$%D $5&>-$&$ C$ :&$-$&D:*' 8="%&$7 250+:*' :* $%&+:&0"36

/*0':&0"3D $/> &6% ($%"%'(D ($' 8%$ :@:&6-$ :5%$2*0-"@ (alarm) C$

*%*02"/"'6C*+.

P :5:(*5D *982="5 /08/*' %$ *+%$' :* C8:6 %$ ?*=.0+:*' -+$ /9D06 5/*03>0&.:6

/"5 $/$'&*+ <-*:6 :&'2-'$+$ $%&':&0"3D &67 3"0<7 /*0':&0"3D7 ($' -'$7 *9$30'<7

/*0'"1'(D7 5/*03>0&.:67 ($' %$ */'&08U*' -'$ :5%*=D ($%"%'(D /*0+"1" 9*'&"502+$7 /0'%

/0$2-$&"/"'D:*' &6% :&'2-'$+$ $%&':&0"3D &67 3"0<7 /*0':&0"3D7.
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 "&,.02 :5(+.745792 213

*;<2,;*".* 07. ".+.07  "=7&.7 7, <.(* 7*.;,

"OE K XL U H P L A 0 E @ L @ A U XL ] B E A : K Y H ^ J E

"WWT@ A BYI (KGE@AUXYI  ^JLJL]TUTI  ("<( )

266 d$9@;1'%"' :@%1*:-"' (-"@3*7) ("=9'"&"-6-8%"' :@-3.%$ -* &" E0>&5/"'

GOP  267

267-1T/*'04-$&$ :.9D%.% 2'$ :&*2$%87 5/> /+*:6 :5%18:*'7 - b80"7 1:

d$0$(&60':->7, 1'$:&<:*'7 ($' $%"=87.

267-2T/*'04-$&$ :.9D%.% 2'$ :&*2$%87 5/> /+*:6 :5%18:*'7 - b80"7 2:

G/$9DC*5:6 -* -*&0D:*'7.

268 d$95;1":.9D%*7 ($&<9969"' 2'$ ("=9'"&>-6:6 :@-3.%$ -* &" E0>&5/"

GOP  267 - T*'0< ;$08.7 &@/"5.

269 d$95;1":.9D%*7 ($&<9969"' 2'$ ("=9'"&>-6:6 :@-3.%$ -* &" E0>&5/"

GOP  267 - T*'0< -*:$+"5 &@/"5.

279 d$9@;1'%"' :.9D%*7 2*%'(D7 =0D:67 -* $/9< <(0$.

284 G/'U*51$02@0.:6 =$9@;1'%.% :.9D%.%.  *=%'("+ >0"' /$0<1":67 2'$

*/'($9@U*'7 :.9D%.%.

348 G?$0&D-$&$ -6 /9$:&'("/"'6-8%"5 =9.0'"@="5 /"95;'%59+"5 (PVC) -*

$/9D (*3$9D, 2'$ :.96%4:*'7 /+*:67. F'$:&<:*'7 (*3$94% - b*&0'(D

:*'0<.

496 d$9@;1'%"' :.9D%*7. E<=6 &"'=.-<&.%.

497 d$9@;1'%"' :.9D%*7. G?.&*0'(87 1'<-*&0"'.

504 V9*(&0":52("996-8%"' D <0$3"' =$9@;1'%"' :.9D%*7 2'$ @10*5:6,

$/"=8&*5:6 ($' $80'$.

541 d$9@;1'%"' :.9D%*7. T5:&D-$&$ $%"=4%.

542 d$9@;1'%"' :.9D%*7 -* $/9< <(0$, 69*(&0":52("996-8%"' ($' <0$3"'.

f*%'("+ /+%$(*7 1'$:&<:*.% ($' -<N$7 $%< -"%<1$ -D("57.

117



567 G?$0&D-$&$ :.96%4:*.% $/> -$9$(> =5&":+160", -* :/*'04-$&$

:@-3.%$ -* &" E0>&5/" ISO R7.

616 d<9('%"' :.9D%*7 (5(9'(D7 1'$&"-D7 - F'$:&<:*'7.

617 G?$0&D-$&$ &0'="*'1"@7 :52(>996:67 2'$ =<9('%"57 :.9D%*7. F'$:&<:*'7

:5%$0-"2D7 ($' 1"('-87.

619 a*0-"/9$:&'("+ :.9D%*7 2'$ &6 -*&$3"0< 5204%. P%"-$:&'(87 *?.&*0'(87

1'<-*&0"' ($' /'8:*'7.

4 ?KXE@A BY . @UH A HLaHL :KLHaJ[@ ( D I N )

1928 Y9*2="7 /+*:67 :.96%4:*.% %*0"@.

2440 ["=9'"&"-6-8%"' =$9@;1'%"' :.9D%*7 ($' *?$0&D-$&$, ;$08.7 &@/"5.

2448 d$9@;1'%"' :.9D%*7 =.0+7 0$3D.

2590 G?$0&D-$&$ :.96%4:*.% ($' :@%1*:6 *9$:&'(4% :.96%4:*.% 2*%'(<.

2620 d5&":'160< *?$0&D-$&$.

2680 T.9D%*7 %*0"@ ($' 95-<&.%.

2700 d5&":'160"+ :.9D%*7.

2710 d$9@;1'%"' :.9D%*7.

2720 b6 :'160"+ :.9D%*7.

2800 T5-/$2*+7 :@%1*:-"' :.96%4:*.% 2*%'(<.

2810 Z9$%&N.&"+ :@%1*:-"' :.96%4:*.% 2*%'(<.

2850 Z9<%&N*7 =5&":'16087 D =$9@;1'%*7.

2860 h'1.&87 39<%&N*7.

2920 h'1.&"+ :@%1*:-"' :.96%4:*.% /$0"=D7 %*0"@.

2960 G?$0&D-$&$ ;'1.&4% :5%18:-.% :.96%4:*.%.

3030 h$9;+1*7 2*%'(<.

3050 h$9;+1*7 ($' 05C-':&87 /$0"=D7 %*0"@.

3204 T50&"1'(9*+1*7 39$%&N.&87 $/> =5&":+160".

3843 T50&"1'(9*+1*7 *05C0"@ "0*+=$9("5, :&$C*0"@ <?"%$.

8061 k($-/&$ *?$0&D-$&$ :.96%4:*.% $/> PVC

18381 G:.&*0'(87 *2($&$:&<:*'7 $*0+"5, %*0"@ ($' $/"=8&*5:67.

19500 -8=0'  19508 d5&":'160"+ :.9D%*7 ($' *?$0&D-$&$.

50961 V9*(&0'(D */'(<95U6 - G/'(<95U6 U*51<0250"5 :* :+160" D =<95;$.
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50976 A%&'1'$;0.&'(D /0":&$:+$ - G/'2$9;$%':-8%6 *% C*0-4 :* /0"X>%&$

:'1D0"5 - A/$'&D:*'7 ($' 1"('-87.

18165 a*0-"-"%.&'(< 59'(< :5%C*&'(87 +%*7.

+A ?Q@SI (KGE@AUXYI  ^JLJL]TUTI ( I S O )

7/1-1982 T/*'04-$&$ :.96%4:*.% ($&<9969$ 2'$ :5%18:-"57 /+*:67. b80"7 1:

P0':-"+, 1'$:&<:*'7 ($' $%"=87.

7/2-1982 T/*'04-$&$ :.96%4:*.% ($&<9969$ 2'$ :5%18:-"57 /+*:67. b80"7 2:

G?$(0+;.:6 -* "0'$("@7 -*&06&87.

49-1983 G?$0&D-$&$ -$9$("@ =5&":'1D0"5 -* :/*'04-$&$ :@-3.%$ /0"7 &"

ISO 7/1.

50-1977 b*&$99'("+ :.9D%*7. d$9@;1'%*7 (*3$987 -* :/*'04-$&$ :@-3.%$

/0"7 &" ISO 7.

274-1975 d$9(":.9D%*7 (5(9'(D7 1'$&"-D7. F'$:&<:*'7.

2016-1981 G?$0&D-$&$ &0'="*'1"@7 :52(>996:67 2'$ =$9(":.9D%*7. F'$:&<:*'7

:5%$0-"2D7 ($' 89*2="'.

161/1-1978 a*0-"/9$:&'("+ :.9D%*7 2'$ &6 -*&$3"0< 5204%. P%"-$:&'(87

*?.&*0'(87 1'<-*&0"' ($' /'8:*'7. b80"7 1: b*&0'(D :*'0<.

264-1978 G?$0&D-$&$ -6 /9$:&'("/"'6-8%"5 =9.0'"@="5 /"95;'%59+"5 (PVC) -*

$/9D (*3$9D 2'$ :.96%4:*'7 /+*:67. bD(6 &"/"C8&6:67. b*&0'(D

:*'0<.

3514-1976 T.96%4:*'7 ($' *?$0&D-$&$ =9.0'.-8%"5 =9.0'"@="5 /"95;'%59+"5

(CPVC). E0"1'$20$3D ($' /0":1'"0':->7 /5(%>&6&$7.

3604-1976 G?$0&D-$&$ 2'$ :.96%4:*'7 /+*:67 -6 /9$:&'("/"'6-8%"5

=9.0'"@="5 /"95;'%59+"5 (PVC) -* :30<2':6 *9$:&'("@ 1$(&59+"5.

Y9*2="7 :&*2$%>&6&$7 5/> :5%CD(*7 *?.&*0'(D7 510$59'(D7 /+*:67.

3606-1976 T.96%4:*'7 -6 /9$:&'("/"'6-8%"5 =9.0'"@="5 /"95;'%59+"5 (PVC).

A%"=87 *?.&*0'(4% 1'$-8&0.% ($' /<=6 &"'=.-<&.%.

7387/1-1983 [>99*7 -* 1'$95&'(< 2'$ &6 :5%$0-"2D :&"'=*+.% :.96%4:*.% $/>

UPVC. d$0$(&60':->7 . b80"7 1: h$:'(87 -8C"1"' *982="5.

4126-1981 h$9;+1*7 $:3<9*'$7. f*%'(87 $/$'&D:*'7.

2441-1975 Z9<%&N*7 :.96%4:*.% 2*%'(D7 =0D:67. T=D-$&$ ($' 1'$:&<:*'7

*/'3$%*'4% :&*2$%4% 5/> /+*:6.
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2604/4-1975 d$9@;1'%$ /0"X>%&$ 2'$ =0D:*'7 /+*:67. E"'"&'(87 $/$'&D:*'7. b80"7

IV: G9<:-$&$.

3419-1981 V9*(&0":52("996&< *?$0&D-$&$ $/> =<95;$ ($' (0<-$&$ =<95;$.

4200-1981 d$9@;1'%"' :.9D%*7 $/94% <(0.%, 69*(&0":52("996-8%"' ($' =.0+7

0$3D. f*%'("+ /+%$(*7 1'$:&<:*.% ($' -<N$7 $%< -"%<1$ -D("57.

5251-1981 V9*(&0":52("996&< *?$0&D-$&$ $/> $%"?*+1.&" =<95;$.

5252-1981 d$9@;1'%"' :.9D%*7. T5:&D-$&$ $%"=4%.

6761-1981 d$9@;1'%"' :.9D%*7. E0"*&"'-$:+$ <(0.% ($' *?$0&6-<&.% 2'$

69*(&0":52(>996:6.

7186-1983 T.9D%*7 -"03":'1D0"5 ($' *?$0&D-$&$ 2'$ $2.2"@7 =.0+7 /+*:6.

7268-1983 G?$0&D-$&$ :.96%4:*.%. P0':->7 &67 "%"-$:&'(D7 /+*:67.

7369-1983 T.96%4:*'7. G@($-/&"' -*&$99'("+ :.9D%*7. O*?'9>2'" 2*%'(4% >0.%

&67 1+29.::67 8(1":67.

7595-1982 T.9D%*7 $/> $%"?*+1.&" =<95;$, ($&<9969*7 2'$ :@%1*:6 -*

:/*+0.-$ :@-3.%$ -* &" ISO 7/1.

1 . 0EHEUB?^S U[WT@gU?[@ W^XDH[@ BEA ? AN A Bg@ H?XER ][@

P' :.96%4:*'7 ($' &$ *'1'(< &*-<='< &"57 (($-/@9*7, &$@, :5:&"987 (.9./.) -8:$ :&$

$%&9'":&<:'$, C$ ($&$:(*5$:C"@% $/> $%"?*+1.&" =<95;$ 1. 4301 (304 ($&< AISI)

:@-3.%$ -* &6% $%&+:&"'=6 &*=%'(D /0"1'$20$3D.

P' :5%18:*'7 C$ *(&*9*:C"@% -* .&+1*7 (39<%&N*7) 1'$:&<:*.% $%&+:&"'=.% /0"7 DIN

2501 D 2508, $%&"=D7 10 $&-.

P' $2.2"+ HDPE C$ :5%18"%&$' -* &"57 $%&+:&"'="57 $%"?*+1.&"57 :.9D%*7 -* *'1'(>

&*-<='" (9$'-> 39<%&N$7) D "/"'"1D/"&* <99" ($&<9969".  $ <(0$ &"5 :.9D%$ /"5 C$

:5%1*C"@% C$ 1'$-"03.C"@% ($&< &0>/" /"5 6 :@%1*:6 %$ *+%$' $/>95&$ :&*2$%D $%

1*=C*+ &'7 /'8:*'7 9*'&"502+$7 ($' &'7 5/*0/'8:*'7.
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T&'7 .&+1*7 /*0'9$-;<%"%&$' ($' "' ("=9+*7 :@:3'2?D7 &"57, "' "/"+"' C$ *+%$' $/>

E@LV?]N[HL RDW^\E NAEOLK?HABSI Ua@Q?UTI EJY H[@ [H]N[@, BEA JKLH?A@YX?@TI 1. 4401

(316 BEHD AISI) 2'$ &6% $/"352D "?*+1.:67 :5%$0-"2D7 (Passungsrost) -*&$?@ +1'.%

59'(4%.

V "%"-$:&'(D $%&"=D &.% :.96%4:*.%, &.% *?$0&6-<&.% ($' :5%18:*.% >/"5 1*%

/0"1'$20<3*&$' $99'47 C$ *+%$' 10 $&-., 5/"9"2':-8%6 ($&< AD Merkblaetter D

"/"'"%1D/"&* <99" 1'*C%47 $/"1*(&> ($%"%':->.

V :*'0< 1'$:&<:*.% ($' /<="57 &.% :.96%4:*.% ($' *'1'(4% &*-$=+.% C$ *+%$' 6

Sch 10S. P/"'$1D/"&* 5/80;$:6 /0"7 *9$30@&*0*7 :*'087 1*% 2+%*&$' $/"1*(&D.

G%$99$(&'(<, */'&08/*&$' "' 1'$2.%'N>-*%"' %$ */'98?"5% &6% ($&$:(*5D &.%

:.96%4:*.% 95-<&.% *%&>7 &"5 $%&9'":&$:+"5 -* =0D:6 $2.24% HDPE. T* (<C*

/*0+/&.:6 "' :.96%4:*'7 C$ :5%18"%&$' -* &$ *'1'(< &"57 *?$0&D-$&$ (2.%+*7, &$3 (9/)

-* :52(>996:6. V :@%1*:6 -* &"% *?.&*0'(> ($&$C9'/&'(> $2.2> C$ *+%$' 39$%&N.&D.

2 . * H?KP[UT H[@ U[WT@gU?[@

P' :.96%4:*'7 C$ $%$0&4%&$' ($' C$ :&*0*4%"%&$' */+ &.% 1"-'(4% :&"'=*+.% &67

($&$:(*5D7, -* ($&<9969$ &5/"/"'6-8%$ *?$0&D-$&$. P' $/":&<:*'7 :&D0'?67 ($' 6

:&';$0>&6&$ &.% :&60'2-<&.% C$ */'9*2"@% 4:&* >=' ->%"% %$ /$0$9$-;<%"%&$' &$ +1'$

;<06 &.% :.96%4:*.% ($' "' 15%<-*'7 /"5 $%$/&@::"%&$' ($&< &6% 9*'&"502+$, $99< ($'

%$ -6% *-3$%+N"%&$' 3$'%>-*%$ (0$1$:-4% ($' &$9$%&4:*.%.

G/*'1D 6 8%$0?6 &$9$%&4:*.% *?$0&<&$' $/> 15%<-*'7 /"5 *-3$%+N"%&$' :* /"9987

1'*5C@%:*'7, "' :&60+?*'7 C$ /$0$9$-;<%"5% 15%<-*'7 :* 1@" &"59<=':&"% (<C*&*7 -*&$?@

&"57 1'*5C@%:*'7.

A/$2"0*@*&$' 6 "/"'$1D/"&* :&D0'?6 <9967 ($&$:(*5D7 */+ &.% :.96%4:*.%.
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3 . * H?GE@LJL]TUT NA?W?aU?[@

G?$'&+$7 &"5 5U69"@ 510"3>0"5 "0+N"%&$, C$ 1"C*+ '1'$+&*06 /0":"=D :&6 1'89*5:6 &.%

:.96%4:*.% $/> &$ /*0'-*&0'(< &"'=*+$ &.% 5/"2*+.% =40.%.

a$ =06:'-"/"'6C"@% H^JLJLATXP@E *'1'(< *?$0&D-$&$ 1'89*5:67 &"/"C*&"@-*%$ *%&>7

&.% ?59"&@/.% /0'% &6% :(50"18&6:6.

G%$99$(&'(<, -*&< &6 :(50"18&6:6 C$ 1'$%"'=C"@% "/87 :&'7 */'C5-6&87 C8:*'7 -*

/"&60"&0@/$%" ($&<996967 1'$-8&0"5, 6 1* :&*2$%"/"+6:6 C$ */'&*5=C*+ -* *(&"%"@-*%$

*9$:&'(< /$0*-;@:-$&$ &"5 $(>9"5C"5 *%1*'(&'("@ &@/"5:

4 . +LBAXPI

g9*7 "' :.96%4:*'7, -*&< &6% 1'$->03.:6 ($' *%:.-<&.:6 &.% *'1'(4% &*-$=+.%

($' *?$0&6-<&.%, C$ 1"('-$:&"@% :* /+*:6 -8=0' 1,5 3"0< &6% "%"-$:&'(D /+*:6

9*'&"502+$7. A% /$0"5:'$:&"@% ($&< &'7 1"('-87 ($&$:&0"387 D N6-'87, C$

$/"($&$:&$C"@% >9$ :&6 :.:&D -"03D &"57 ($' C$ ?$%$1"('-$:&"@%, >/.7 $%$380C6(*.
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 "&,.02 :5(+.745792 214

7,(Z".+; (. &7<$_"*

1 . 4 ?@ A BD *HL A R? ]E

V /0"1'$20$3D $5&D $%$380*&$' :&"57 $%"?*+1.&"57 =<95;*7 /"5

=06:'-"/"'"@%&$', ($C47 ($' :&$ 69*(&0>1'$ 2'$ &6% :52(>996:D &"57.

1.1 A%"?*+1.&"' d<95;*7

G/'982*&$' $%"?*+1.&"7 =<95;$7 ($&< DIN 17440. T&6% ($&62"0+$ &.% $%"?*+1.&.%

=$9@;.% &"5 ($%"%':-"@ DIN 17440 $%D("5% 1'<3"0"' *'1'("+ =<95;*7 /"5 8="5% -*2<96

$%&"=D :* =6-'(D 1'<;0.:6 2*%'(< ($' >=' ->%" :* "?*+1.:6, >/.7 C$ -/"0"@:* %$

:5-/*0<%*' ($%*+7 $/> &6% "%"-$:+$ &"57. V '1'>&6&< &"57 $5&D "3*+9*&$' (50+.7 :&6%

/*0'*(&'(>&6&< &"57 :* =04-'", 6 "/"+$ *+%$' &"59<=':&"% 12%. T&6% ($&62"0+$ $5&4% &.%

=$9@;.% 1*% /*0'9$-;<%"%&$' (0<-$&$, &$ "/"+$ 1'$&08="5% $/947 &"% (+%15%" &67

=6-'(D7 1'<;0.:67 :* /*0';<99"% 35:'(D7 $&->:3$'0$7 ($80$7, 520$:+$, ;0"=D (.9./.),

$99< (0<-$&$ &$ "/"+$ 1*% /0":;<99"%&$' $/> 1'$9@-$&$ "?8.%, ;<:*.% ($' <99.%

*%*024% =6-'(4% *%4:*.%.

F'$1*1"-8%"' $%"?*+1.&"' =<95;*7 :&6% G996%'(D $2"0< *+%$':
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7K. BEHD

DIN

&TXABS *a@Q?UT

%

*BWTKYH.

2_ 30

jKAL 5LSI

0p/mm2

.NAYHTH?I

C Si Mn Cr
Mo Ni

1.4301

d5 Cr Ni

max

0,07

max

1,0

max

2,0

17v20 8,5w10

18,5

180130 ¸ A%"?*+1.&"7 =<95;$7 -*

*?$'0*&'(87 '1'>&6&*7 2'$

:52("99D:*'7.

V9*(&0>1'$1.4302,1.4551

1.4401

d5 Cr Ni

b" 1810

max

0,07

max

1,0

max

2,0

16,5x18,5 2y2,5 10,5z13,5

18,5

180130 ¸ A%"?*+1.&"7 =<95;$7 -*

$5?6-8%6 $%&"=D :*

1'<;0.:6 :* :@2(0':6 -*

&"% 1.4301, '1'$+&*0$ 8%$-

%&' -6 "?*'1.&'(4% "?8.%

(510"=9. "?@ ($' 1'$9@--

-$&$ $9<&.% $9"2>%.% -

/.=. =9.0'"@=$ <9$&$),

9>2. &67 /*0'*(&'(>&6&$7

:* b"95;1$+%'"

G/'982*&$' " 1. 4301 (304 ($&< AISI).

1.2 V9*(&0>1'$ 2'$ :52(>996:6 $%"?*+1.&.% =$9@;.%

 $ 69*(&0>1'$ /"5 C$ =06:'-"/"'6C"@% 2'$ &6% :52(>996:6 $%"?*+1.&.% =$9@;.%

C$ /08/*' %$ *+%$' &5/"/"'6-8%$ ($&< American Welding Society (AWS) D ($&< DIN 8556.

· G%&*947 *%1*'(&'(<, 2'$ &6% :52(>996:6 =$9@;.% AISI 304 L /0"&*+%*&$' 69*(&0>1'" -*

*-/"0'(D "%"-$:+$ P[ 61.30 &5/"/"'6-8%" ($&< AWS: E 308L – 16A 6.4 – 69 D ($&<

DIN 8556:Eti199 nC 23. Z80*' */8%15:6 ($' 6 =6-'(D &"5 :@%C*:6 *+%$': C:0,03 – Si:0,8

– Mn:0,6-Cr:19 – Ni10. Y%$ *?$'0*&'(< =$-69"@ <%C0$($ $%"?*+1.&" 69*(&0>1'".

G@("9" <%$--$ &"5 69*(&0"1+"5 -* 9*+" 2$N+ /"5 $%&8=*' :&6% (05:&$99'(D 1'<;0.:6.

 " P[ 61.30 *%1*+(%5&$' 2'$ %'";'"@="57 ($' &'&$%'"@="57 .:&*%'&'("@7 $%"?*+1.&"57

=<95;*7 >/.7 SIS 2330, 2332, 2352 ($' 2'$ &$ $%&+:&"'=$ ':"1@%$-$ &"5 ($&.&80.

/+%$($:
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G 308L 2'$ AISI 304L,

4306, x2 Cr Ni 18 9 

4301, x2 Cr Ni 18 9 

4541, x10 Cr Ni Ti 18 9

4550, x10 Cr Ni h6 18 9

6903, d<95;$7 =$-694% C*0-"(0$:'4%

7@HLRPI: :* C0$@:6 400 – 440 R/mm2

:* *3*9(5:->560 R/mm2, (57 [_/mm2)

*/'-D(5%:6 45%

4AE YW?I HAI QPU?AI U^GBLWWSU?[I

5?aXE: *%$99$::>-*%" -* &"59<=':&" 55V ($&< &6% 8%$0?6 &67 :52("99D:*.7 D :5%*=87

-* />9" C*&'(> (+).

:.,707* ",7:(f"*";* =" 7<<($ * ( ="4.* ( 5"$=7

+AEUHDU?AI

TW?BHK. 9

7XJPK

(7)

_LWH

(V)

N B H T W P

1,6 x 300 30 - 45 22 0,61 212 0,5 34 4,8 2,0

2,0 x 300 45 - 60 22 0,64 143 0,7 36 7,0 1,9

2,5 x 300 50 - 80 23 0,66 91 1,1 36 11,0 1,7

3,2 x 300 75 -115 24 0,61 59 1,2 51 17,0 2,3

4,0 x 350 115 - 160 26 0,62 32 1,8 62 31,0 2,3

5,0 x 350 130 - 200 26 0,65 20 2,4 75 50,0 2,2

· f'$ :52(>996:6 =$9@;.% AISI 316 L /0"&*+%*&$' 69*(&0>1'" -* *%1*'(&'(D *-/"0'(D

"%"-$:+$ P[ 63.30 &5/"/"'6-8%" ($&< AWS: E 316 – 16 A5.4 – 69 D ($&< DIN

8556:Eti19 12 3 nC 23. Z80*' */8%15:6 ($' 6 =6-'(D &"5 :@%C*:6 *+%$': C:0,03 – Si:0,8

– Mn:0,6 - Cr:18,5 – Ni12,5 b": 2,8. E"9@ =$-69"@ <%C0$($ *@("9" :&6 =0D:6

$%"?*+1.&" 69*(&0>1'" -* $%&"=D :&6 1'<;0.:6 $/> "?8$ ($' :&6% C*0-"(0$:+$.
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]1$%'(> 2'$ &6% :52(>996:6 .:&*%&'(4%, $%"?*+1.&.%, "?5-<=.% &'&$%'"@=.% ($'

%'";'"@=.% =$9@;.% &@/"5 18/12 >/.7 SIS 2344, 2345.

:]@EBEI X?HDWW[@ GAE HE LJL]E ?@N?]B@^HEA HL (063.30

G 316L - 16 2'$ AISI 316 L,

4301, 4435 4571

4306, 4436 4573

4401, 4510 4580

4404, 4550 4583

7@HLRPI: :* C0$@:6 490 – 510 R/mm2, (50 – 52 [_/mm2)

:* *3*9(5:->590 R/mm2, (60 [_/mm2)

*/'-D(5%:6 35%

fPU?AI *^GBLWWSU?[I: *'1'(> 2'$ :52(>996:6 :* ($&$(>0536 C8:6 ($' "50$%>. f$N+

($9D7 *-3$%+:*.7.

5?aXE: *%$99$::>-*%" -* &"59<=':&" 55V ($&< &6% 8%$0?6 &67 :52("99D:*.7 D :5%*=87

-* />9" C*&'(> (+).

:.,707* ",7:(f"*";* =" 7<<($ * ( ="4.* ( 5"$=7

+AEUHDU?AI

TW?BHK. 9

7XJPK

(7)

_LWH

(V)

N B H T W P

1,6 x 300 25 - 40 20 0,66 200 0,5 35 5 1,6

2,0 x 300 35 - 55 20 0,62 140 0,7 33 7 1,6

2,5 x 300 50 - 80 22 0,65 90 0,9 45 11 2,0

3,2 x 300 70 -120 23 0,65 50 1,4 49 20 2,0

4,0 x 350 100 - 160 23 0,65 30 2,0 60 33 1,8

5,0 x 350 140 - 210 24 0,67 19 2,6 73 52 2,0
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:]@EBEI ?KXT@?]EI U^X\YW[@ H[@ JA@DB[@ ?@EJLQPU?[I:

,: E":>&67 .3*9+-"5 ("99D:*.7 (:* ('9<) /"5 /$0<2*&$' $% (<U"5-* 8%$ ('9>

69*(&0>1'$.

_: A0'C->7 69*(&0"1+.% /"5 /08/*' %$ ($&$%$94:"5-* 2'$ %$ /<0"5-* 8%$ ('9>

($C$0D7 ("99D:*.7.

2: E":>&6&$ ("99D:*.7 (:* ('9<), /"5 9$-;<%*&$' :* =0>%" :52("99D:*.7 -'$7 40$7.

 : A/$'&"@-*%"7 =0>%"7 (1*5&*0>9*/&$) 2'$ %$ ($*+ 8%$ 69*(&0>1'".

W: h<0"7 ($C$0D7 ("99D:*.7 /"5 /$0<2*' 8%$ 69*(&0>1'" (-*&0<&$' :* 20$--<0'$)

5: [$&$%<9.:6 ':=@"7 (KVH) 2'$ %$ (<U"5-* 8%$ ('9> 69*(&0"1+.%.
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 "&,.02 :5(+.745792 215

&$ (*.+"5",."* *$5 75; "* +.0<".+"* "<7* .02* "=957Z2*

1 . :KLPW?^UT BE A H?R@ ABD REKEBHTKAUH ABD

P' =5&":'1*08%'*7 1'(9*+1*7 C$ /0"80="%&$' $/> &$ $%$2%.0':-8%$ -6=$%"502*+$ D

*02":&<:'$ ($&$:(*5D7 :&6% G99<1$ D &" *?.&*0'(>. [<C* 8%$ *?<0&6-$ C$ 380*' :&"%

("0-> &"5 &" :D-$ &"5 *02":&$:+"5 ($&$:(*5D7 ($' 8%1*'?6 &67 "%"-$:&'(D7 1'$-8&0"5

($' &67 *:.&*0'(D7 510$59'(D7 /+*:67 -8=0' &67 "/"+$7 -/"0*+ %$ 9*'&"502D:*'. P'

1'(9*+1*7 C$ *+%$' ($&<9969*7 2'$ 1+(&5$ />:'-"5 %*0"@, /50>:;*:67, <01*5:67,

95-<&.%.

P' 1'(9*+1*7 *?.&*0'(< ($' *:.&*0'(< C$ *+%$' $/$99$2-8%*7 $/> */'3$%*'$(< D

<99$ :3<9-$&$ D *9$&&4-$&$ &"5 =5&60+"5. P' */'3<%*'87 &"57 C$ *+%$' 9*+*7, =.0+7

9*/+1*7, 39@(&$'%*7, 0.2-87 ($' 35:$9+1*7, ($C47 ($' =.0+7 ("'9>&6&*7 /"5 C$

/0"80="%&$' $/> &"% &@/" (($9"@/'). A/$2"0*@*&$' 6 /9D0.:6 &.% ("'9"&D&.% ($'

$%.-$9'4% -* ?8%6 @96 -*&8/*'&$. d5&":'1*08%'*7 1'(9*+1*7 -* -'(087 $%*/$+:C6&*7

$&89*'*7, "' "/"+*7 *+%$' $%$/>3*5(&*7 *?$'&+$7 &"5 &0>/"5 ($&$:(*5D7 /"5 *3$0->N*&$'

($' "' "/"+*7 1*% /$0$;9</&"5% &6% =06:'-"/"+6:D &"57, 1*% C$ $/"00+/&"%&$' $/> &6%

L/60*:+$ */+;9*U67.

 $ &*=%'(< =$0$(&60':&'(< &.% 1'(9*+1.% C$ *+%$':

F'(9*+1$ :@0&"5 *9$:&'(D7 8-30$?67 ($&$:(*5$:-8%6 2'$ /+*:6 10, 16 ($' 25 atm

:@-3.%$ -* &" /0>&5/" ISO 7259, ($&62"0+$ A ($' h, :* -D("7 ($&< DIN 3202 :*'0< F4 ($'

F5.
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V 1'(9*+1$ $/"&*9*+&$':

n T4-$ ($' (<95--$ $/> =5&":+160" GG 40

n f94::$ $/> =5&":+160" GG 25 -* */'(<95U6 EPDM

n k?"%$7 $/> $%"?*+1.&" =<95;$ d20Cr 13 DIN 17440

n Z9<%&N$ :&*2$%"/"+6:67 $/> EPDM

n F$(&@9'"7 :&*2$%>&6&$7 $/> NBR

n P-RING :&*2$%"/"+6:67 $/> NBR

n [$/<(' $/> =5&":+160" GG 25

n ["5N'%8&" <?"%$ $/> "0*+=$9(" MS 58 DIN 17660 D Teflon

n [4%"7 /0":$0-"2D7 ((*3$9D) $/> =5&":+160" GG 25 2'$ %$ *+%$' 15%$&>7 " =*'0':->7

&67 ;<%$7 -* (9*'1+

n h$3D */"?*'1'(D /<="57 200-300 -'(0<

P' 1'(9*+1*7 /"5 C$ =06:'-"/"'6C"@% :&" 1+(&5" (*%"@, C$ *+%$' /':&"/"'6-8%*7 $/>

&"% ($&$:(*5$:&D &"57 2'$ 9*'&"502+$ :* (*%>. T* /*0+/&.:6 &"/"C8&6:67 */+ 20$--4%

HDPE C$ /0":("-+N"%&$' 8&"'-*7 2'$ :52(>996:6 -* =0D:6 69*(&0"-"@3$7, 380"%&$7 :&$

1@" /0":./< &"57 9$'-"@7 39<%&N$7.

T* (<C* /*0+/&.:6 "' 1'(9*+1*7 C$ 8="5% "%"-$:&'(D 1'<:&$:6 (DN) ($' "%"-$:&'(D

/+*:6 9*'&"502+$7 (_R) +:6 -* &6% $%&+:&"'=6 &"5 $2.2"@ */+ &"5 "/"+"5 &"/"C*&"@%&$'.

2 . +AEUHDU? A I BEA E@LRPI

P' =06:'-"/"'"@-*%*7 1'(9*+1*7 *+%$' &@/"5 *9$:&'(D7 8-30$?67, -6 $%$:50>-*%"5

;<(&0"5 ($&< ISO 7259. T&$ :=81'$ 1*+=%"%&$' "' C8:*'7 &"/"C8&6:D7 &"57. V "%"-$:&'(D

/+*:6 9*'&"502+$7 &"57 *+%$' 10 D 16 $&-.

a$ =06:'-"/"'6C"@% 1'(9*+1*7 -* $-3'39$%&N.&< <(0$ "' "/"+*7 :5%18"%&$' -*

<99*7 39$%&N.&87 :5:(*587, :.9D%*7 D *'1'(< *?$0&D-$&$, (($-/@9*7, &$@, :&$50"@7,

&*-<='$ *?<0-.:67 (.9./.), =5&":'1*08%'$.
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 $ *9<=':&$ -D(6 &.% 1'(9*+1.% 1+%"%&$' $/> &6% :*'0< -'(0"@ -D("57 F4 ($&< DIN

3202.

P' $%"=87 :&'7 *?.&*0'(87 1'$-8&0"57 *+%$' $%*(&87 -8=0' &.% "0+.%:

s (4,5 + 0,0015.D) :* ='9'":&<

f'$ &" -D("7 &.% 1'(9*+1.% */'&08/*&$' $%"=D +5 =9:&. ($' 2'$ &" ;<0"7 +20%.

T6-*'4%*&$' >&' :$% &5/"/"'6-8%*7 1'$:&<:*'7 (1'<-*&0"7, /<="7, -D("7, ;<06

(.9./.), 9$-;<%"%&$' &$ :=*&'(< -*28C6 /"5 1+1"%&$' $/> &"57 /+%$(*7 &.% 1'*C%47

$%$2%.0':-8%.% *02":&$:+.% ($' &"5 G996%'("@ *02":&$:+"5 ($&$:(*5D7.

V 1'<&$?6 ($' " $0'C->7 &.% "/4% &.% 39$%&N4% C$ *+%$' :@-3.%$ -* &6% $%&+:&"'=6

/0"1'$20$3D.

3 . +LBAXS

V 1"('-D -* *:.&*0'(D 510$59'(D /+*:6 C$ 2+%*' 2'$ &'7 1'(9*+1*7 "%"-$:&'(D7

/+*:67 9*'&"502+$7 10 $&-. :* 16 $&-., ($' 2'$ &'7 1'(9*+1*7 "%"-$:&'(D7 /+*:67 9*'&"502+$7

16 $&-. :* 25 $&-. P/.:1D/"&* 2'$ (9*':&87 1'(9*+1*7 6 /+*:6 1"('-D7 1*% C$ *+%$'

-'(0>&*06 $/> &6% $%&+:&"'=6 2'$ &'7 :.96%4:*'7. P' 1'(9*+1*7 &"5 1'(&@"5 (*%"@ C$

1"('-$:C"@% -* &" 1+(&5".
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0.,2 "* ; .+"* ( "=7&.7 "Z75=(*2*)

1 . 7@H AB? ]X?@L

G'1'(> ;"6C6&'(> *?<0&6-$ -* ('%6&D .&+1$ /0";98/*&$' %$ &"/"C*&6C*+ -* 8%$

*%1'<-*:" -$:&> 1+/9$ :&6 C8:6 <99"5 (@0'"5 *?$0&D-$&"7 9*'&"502+$7 &"5 $2.2"@, &"

"/"+" *?$:3$9+N*' &6 15%$&>&6&$ &"/"C8&6:D7 &"5 :* ($C"0':-8%6 C8:6 ($&< -D("7 &"5

$2.2"@ $99< ($' &6 15%$&>&6&$ $/":5%$0-"9>26:67 (2'$ $%&'($&<:&$:6 D */':(*5D),

=.0+7 %$ 5/<0=*' $%<2(6 */*-;<:*.% /<%. :&"% *2($&$:&6-8%" $2.2>.

[@0'$ *?$0&D-$&$ &$ "/"+$ $/$'&"@% &6 =0D:6 ('%6&4% .&+1.% *+%$' "' 1'(9*+1*7, ($'

"' ;$9;+1*7 $%&*/':&0"3D7.

 $ &*=%'(< =$0$(&60':&'(< &.% &*-$=+.% *?<0-":67 1+1"%&$' ($&.&80..

 *-<='" *?<0-":67 =5&":'160> *'1'(> 2'$ 9@-$&$, $%&"=D7 10 D 16 $&-. /"5 $/"&*9*+&$'

$/>:

n T4-$ *':>1"5, *?>1"5 ($' 39<%&N*7 :@:3'?67 $/> *9$&> =5&":+160" :3$'0"*'1"@7

20$3+&6 GGG 40 DIN 1693

n G9$:&'(> 1$(&@9'" $/> *'1'(> 2'$ 9@-$&$ *9$:&'(> VITON

n R&+N*7 $/> $%"?*+1.&" =<95;$ DIN 1.4021

n E$?'-<1'$ $/> $%"?*+1.&" =<95;$ DIN 1.4021

n B$3D */"?*'1'(D -* /<="7 &"59<=':&"% 200 -'(0<

T* (<C* /*0+/&.:6 &$ &*-<='$ *?<0-":67 C$ 8="5% "%"-$:&'(D /+*:6 9*'&"502+$7

(_R) +:6 -* &6% $%&+:&"'=6 &"5 $2.2"@ */+ &"5 "/"+"5 &"/"C*&"@%&$'.
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2 . *a@HLXT J?KAGKEOS BEA \EUABD UHL A R? ]E

A0='(< &" *?<0&6-$ -* ('%6&D .&+1$ /$0*-;<99*&$' -*&$?@ 1@" :&$C*04% .&+1.%,

169$1D &67 .&+1$7 &"5 (@0'"5 *?$0&D-$&"7 ($' &67 .&+1$7 *'1'("@ &*-$=+"5 &"5 $2.2"@ D

<99"5 (@0'"5 *?$0&D-$&"7.  $ :&"'=*+$ /"5 $/"&*9"@% &6% ('%6&D .&+1$ *+%$' &$ *?D7:

$. F@" &*-<='$ :.96%.&< -* .&+1*7, $/> &$ "/"+$ &" 8%$ 8=*' *:.&*0'(D 1'<-*&0"

+1'$ -* &"5 $2.2"@, ($' &" <99" -*2$9@&*06, 4:&* %$ -/"0*+ %$ "9':C$+%*' &"

/04&" -8:$ :&" 1*@&*0" ($&< &" +:'" <(0" &"5. T&" <99" <(0" &"5 (<C* 8%$

8=*' .&+1$, >-"'$ -* &'7 :&$C*087 .&+1*7 &"5 $2.2"@.

;. G9$:&'(>7 1$(&@9'"7 :&*2$%>&6&$7, " "/"+"7 /*0';<99*' &" :.96%.&> &-D-$ -*

&6 -'(0>&*06 1'<-*&0".

2. [@0'$ ('%6&D .&+1$, -* -"03D 1$(&59+"5 -* ($&<99696 5/"1"=D 2'$ &6%

/*0'-*&0'(D 810$:6 &"5 *9$:&'("@ 1$(&59+"5 :&*2$%>&6&$7 ($' -* "/87 ($C47

($' "' :&$C*087 .&+1*7.

1. ["=9'"3>0"' 0<;1"' $%&+:&"'="5 $0'C-"@ -* &'7 "/87 &.% .&+1.% ($' -*

($&<9969" -D("7 2'$ &6% *%'$+$ :@%1*:6 &"5 *?$0&D-$&"7 ('%6&D7 .&+1$7 -* &'7

.&+1*7 &"5 $2.2"@ D &.% *?$0&6-<&.% /"5 ;0+:("%&$' ($' $/> &'7 1@" /9*5087.

*. E8%&* /*0'(>=9'$ (/$?'-<1'$) *?$2.%'(D7 -"03D7 2'$ (<C* 0<;1".

:&. F@" *9$:&'(< /$0*-;@:-$&$ :&*2$%>&6&$7 /"5 =06:'-*@"5% 2'$ &6 :&*2$%D

:@:3'?6 &.% $(0$+.% :&$C*04% .&+1.%.

P' ('%6&87 .&+1*7 &"/"C*&"@%&$' /$0</9*50$ :&'7 1'(9*+1*7 ($' :* 1'<3"0$ <99$

*?$0&D-$&$.

E0'% $/> &6% &"/"C8&6:6 &67 1'(9*+1$7 ($' &67 ('%6&D7 .&+1$7, C$ 2+%*' " 89*2="7 &"5

*9*@C*0"5 -D("57, ($&< &"% <?"%$ &"5 $2.2"@ -*&$?@ &.% :&$C*04% .&+1.%, &" "/"+"

$38C6(* (*%> 2'$ &6% &"/"C8&6:6 &.% /$0$/<%. *?$0&6-<&.%.  " -D("7 $5&> /08/*' %$

':"@&$' -* &" :5%"9'(> -D("7 &67 1'(9*+1$7 ($' &" *?<0&6-$ &67 ('%6&D7 .&+1$7 :&6%

($%"%'(D &"57 C8:6. a$ *9*2=C*+ -* */'-89*'$ &" -D("7 $5&>, :* >96 &6% 8(&$:6 &.%

*:.&*0'(4% /$0*'4% &.% :&$C*04% .&+1.% &"5 $2.2"@ ($' $/> &'7 1@" /9*5087 2'$ %$

*?$:3$9':C*+ 6 "-"'>-"036 */$3D &.% :5%1*-8%.% *?$0&6-<&.%.
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b*&< &6% &"/"C8&6:6 &67 1'(9*+1$7 ($' &6 :@%1*:6 :* -'$ :&$C*0D .&+1$ &"5

$2.2"@ ($' &6% &"/"C8&6:6 &"5 5/"C8-$&"7 :&D0'?67 C$ &"/"C*&6C*+ &" *?<0&6-$ &67

('%6&D7 .&+1$7, -* &'7 *?D7 *%802*'*7:

$.  "/"C8&6:6 &.% *9$:&'(4% /$0*-;5:-<&.% /<%. :&'7 810*7 &.% :&$C*04%

.&+1.% ($2.2"@ 1'(9*+1$7) ($' /0":.0'%D $('%6&"/"+6:D &"57 (/.=. -*

($&<99696 :52("996&'(D @96).

;. A/"("=9+.:6 &.% ("=9'"3>0.% 0<;1.%, 4:&* %$ 2+%*&$' *@("96 6 &"/"C8&6:6

>9"5 &"5 *?$0&D-$&"7 :&"% /*0'"0':-8%" 2'’ $5&> =40" ($' 6 /0":.0'%D

:&D0'?D &"5 :&6% &*9'(D C8:6.

2. F'$1"='(D &"/"C8&6:6 &.% 0<;1.% -* &'7 "/87 &.% .&+1.% -* &$5&>=0"%6

("=9+.:6 &.% &0'4% *:.&*0'(4% /*0'("=9+.% &67 (<C* -'$7. [$&< &6% ("=9+.:6

$5&D C$ 5/<0=*' 30"%&+1$, 4:&* "' 0<;1"' %$ &"/"C*&6C"@% "-"'>-"03$ ($'

:5--*&0'(< ($' %$ -6 /$0*-/"1+N*&$' 6 $/$0$+&6&6 "9+:C6:6 &.% :.96%.&4%

&-6-<&.% &"5 *?$0&D-$&"7.

1. ["=9+.:6 &.% $(0$+.% /*0'("=9+.%.

*. T@%1*:6 &.% :&$C*04% .&+1.% &.% 1@" /9*504% -* 1'$1"='(D :@:3'?6 &.%

$(0$+.% N*524% /*0'("=9+.% (<C* 0<;1"5 (-* *9*@C*06 &6% (@0'$ ('%6&D

.&+1$).

:&. Y9*2="7 ($' /'C$%D 1'>0C.:6 &67 C8:67 &"5 *9$:&'("@ 1$(&59+"5 :&*2$%>&6&$7

($' :@:3'?6 &.% *:.&*0'(4% /*0'("=9+.% &67 ('%6&D7 .&+1$7.

A5&>7 " &0>/"7 &.% *02$:'4% $%$380*&$' :&6 1@:("96 /*0+/&.:6 &67

-*&$2*%8:&*067 *%:.-<&.:67 &.% *?$0&6-<&.% 9*'&"502+$7 &"5 $2.2"@, :$% " /'"

:5%6C':-8%"7. A% >-.7 &$ *?$0&D-$&$ $5&< *+%$' 1'$C8:'-$ /'" %.0+7, -/"0*+ %$

&"/"C*&6C"@% :&6 1'<0(*'$ ($&$:(*5D7 &"5 $2.2"@, -* &6% /$0$&D06:6 >&' :&6%

/*0+/&.:6 $5&D 1*% /08/*' %$ 2+%*' 6 :@:3'?6 &67 ('%6&D7 .&+1$7, $99< %$ -*+%"5% &$

$%&+:&"'=$ /*0'(>=9'$ :* $/>:&$:6 /*0+/"5 10 =9:&. $/> $5&D%, 2'$ %$ 16-'"5026C*+ 8&:'

/0":.0'%>7 $0->7 1'$:&"9D7. a$ :5%&*9*:&*+ 6 &*9'(D ("=9+.:D &"57 ($&< &" 28-':-$ &"5

$2.2"@.
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A% " &@/"7 ('%6&D7 .&+1$7 *+%$' <99"7 $/> $5&>% /"5 /*0'20<36(* ($' -<9':&$ >='

-* 0<;1"57, $99< -* $%*?<0&6&6 :@%1*:6 &.% :&$C*04% .&+1.%, 6 1* (@0'$ ('%6&D .&+1$

:5:3+22*&$' -* $%*?<0&6&6 ("=9+.:6, 6 >96 *02$:+$ 1*% 1'$380*' $/> $5&D /"5

/*0'20<36(*. T&6% /*0+/&.:6 $5&D C$ /$08=*&$' 6 *5=80*'$ &67 *(&89*:D7 &67 =.0+7 %$

$%$2%.0+N*&$' "/"'$1D/"&* */';<05%:6.
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*$,+"*".* =" 7<<.0;,  "=7&.;,

1 . 4 ?@ A BD G AE H A I U^@NPU? A I

V /0"1'$20$3D $5&D $3"0< :&'7 :5%18:*'7 &.% 39$%&N.&4% &*-$=+.% -*&$?@ &"57

($' -* &'7 39<%&N*7 &.% *?$0&6-<&.%, (1'(9*+1.%, &*-$=+.% *?<0-":67, &$5 (.9./.), -8:$

:&$ $%&9'":&<:'$. G/+:67 $3"0< :&'7 :5%18:*'7 =$9@;1'%.% 39$%&N4%.

P' *02$:+*7 /0":822':67 &.% *'1'(4% :.96%.&4% 39$%&N.&4% -*&$99'(4% &*-$=+.%

($' &.% *?$0&6-<&.% -8=0' ($' &6% &*9'(D C8:6 &"57 2'$ *%:.-<&.:6 :&$ 1+(&5$

/*0'9$-;<%"%&$' */+:67 :&6% /0"1'$20$3D $5&D.

2 . *^@NPU? A I [H ]N[@

 $ 59'(< &$ "/"+$ C$ =06:'-"/"'6C"@% 2'$ &'7 :5%18:*'7 &.% .&+1.%, *+%$' &$

/$0*-;@:-$&$ -*&$?@ &.% $%&+:&"'=.% /$0*'4% /"5 8="5% ($&*02$:C*+, 2'$ %$

*/'&@="5-* :&*2$%>&6&$ ($' &$ ("=9'"3>0$ -/"59>%'$ /"5 $/$'&"@%&$' 2'$ &6 :@:3'?6.

P' $/$0$+&6&*7 1'$:&<:*'7 ($' 6 -"03D 2'$ &6 :@%1*:6 &.% .&+1.%, 169$1D "'

1'<-*&0"', 6 1'<&06:6 ($' 6 1'<&$?6 &.% "/4%, <:=*&$ $/> &" 59'(> 2'$ (<C* -'$ $/> &'7

:5%1*1*-8%*7 .&+1*7, C$ 963C"@% 2*%'(< ($&< DIN 2501 D 2508 2'$ /+*:6 9*'&"502+$7 10 D

16 $&-.

g9$ &$ :.96%.&< 39$%&N.&< &*-<='$ ($C47 ($' &$ *?$0&D-$&$, (1'(9*+1*7, &*-<='$

*?<0-":67, ;$9;+1*7 (.9./.) C$ $2"0$:&"@% ($' C$ /0":("-':&"@% "/.:1D/"&* $/> &"%

G02"9<;".  $ /'" /<%. 59'(< ($' -'(0"I9'(< (("=9+*7, /*0'(>=9'$, /$0*-;@:-$&$,

0"189*7 (.9./.) C$ *%:.-$&.C"@% :&$ 802$ $/> &"% G02"9<;". E0'% $/> &6% &"/"C8&6:6

C$ */'1*'=C"@% :&6% L/60*:+$ */+;9*U67 1*+2-$&$ 2'$ %$ 2+%"5% $/"1*(&<.
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E0'% $/> &6% &*9'(D /0":822':6 &.% .&+1.% /"5 C$ :5%1*C"@%, C$ ($C$0':&"@% "'

($&*02$:-8%*7 */'3<%*'*7 (*/$3D7 &"57 -* &" +1'" /$08-;5:-$) -* -*&$99'(D UD(&0$ ($'

-* */'-89*'$, 4:&* %$ $/"($953C"@% "' (5(9"&*0*+7 0$;14:*'7 &"57 /"5 8="5% :("/> &6%

*?$:3<9':6 -*2$9@&*067 :&*2$%D7 */'3<%*'$7 &"5 /$0*-;@:-$&"7 -* &'7 -*&$99'(87

*/'3<%*'*7 /"5 */'&52=<%*&$' -* &6 :@:3'?6.

V &"/"C8&6:6 &"5 *9$:&'("@ /$0*-;@:-$&"7, C$ 2+%*' -* &0>/" &8&"'" 4:&* %$

($9@/&*' "9"(960.&'(< &'7 810*7 &.% .&+1.%, =.0+7 %$ /0"*?8=*' :&" *:.&*0'(> &"5

$2.2"@ ($' %$ $('%6&"/"'*+&$' -* *9<=':&6 :@:3'?6 "0':-8%"5 $0'C-"@ /*0'("=9+.%.

A("9"5C*+ 6 :@:3'?6 &.% /*0'("=9+.%, 6 "/"+$ /08/*' %$ :5%&*9*:C*+ /0""1*5&'(<

-* 1'$1"='(87 ($' :5%*=*+7 *%802*'*7 -* ($&<9969" (9*'1+ =*'0':-"@.  *9'(<

:5-/9604%*&$' 6 :@:3'?6 >9.% &.% /*0'("=9+.% 8&:' /"5 6 :@%1*:6 %$ C*.0*+&$' 8&"'-6

2'$ 89*2=".

G/':6-$+%*&$' >&' -*&$?@ &.% .&+1.% &.% *'1'(4% &*-$=+.% &.% "/"+.% &$ +:'$ <(0$

8="5% :52("996C*+ D /0":1*C*+ -* &$ &-D-$&$ &"5 $2.2"@ ($' $/> &'7 1@" -*0'87,

$/$2"0*@*&$' 6 &"/"C8&6:6 *?$0&D-$&"7 -* 39<%&N*7 -*&8/*'&$ -* >:6 $(0+;*'$ ($' $%

($C"0+:C6(* 6 $%$2($+$ $/>:&$:6, $% 1*% /$0*-;96C*+ *'1'(> *?<0&6-$ ('%6&D7 .&+1$7

(&*-<='" *?<0-.:67) 2'$ &6% "/"+$ 5/<0=*' :=*&'(D &*=%'(D /0"1'$20$3D.

V 1"('-D :&*2$%>&6&$7 &.% :5%18:*.% &.% .&+1.% /"5 C$ 2+%*' /*0'9$-;<%*&$'

:&"% 89*2=" :&*2$%>&6&$7 &"5 $2.2"@.

T&6% /*0+/&.:6 1'(9*+1.% &"5 $2.2"@ C$ 2+%*' &8&"'"7 /0":$%$&"9':->7 &.% (@0'.%

$?>%.% &.% .&+1.% &"57 4:&* %$ *+%$' 15%$&>7 " =*'0':->7 &67 1'(9*+1$7.

3 . "@U[XDH[UT ? AN ABg@ H?XER ][@ BEA ?VEKHTXDH[@

 " -80"7 $5&> &67 /0"1'$20$3D7 $3"0< :&6% /0":822':6 &.% (<C* *+1"57 *'1'(4%

&*-$=+.% ($' *?$0&6-<&.% -8=0' &6% &*9'(D &"57 C8:6, :&" $%&9'":&<:'".
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G'1'(< &*-<='$, *(&>7 $/> &$ "/"'$1D/"&* $/9< *?$0&D-$&$ -* .&+1*7 *+%$' "'

($-/@9*7, &$ &$@, "' :&$50"+, "' :5:&"987, &$ /4-$&$ &.% <(0.% (.9./. P' :5:(*587 /"5

=06:'-"/"'"@%&$' *+%$' 1'(9*+1*7 :50&$0.&87, *'1'(< &*-<='$ *?<0-":67 (.9./.

 $ *'1'(< &*-<='$, *?$0&D-$&$ ($' :5:(*587 $%*?<0&6&$ $/> &" ;<0"7 &"57 ($' &6

15:("9+$ :&6 -*&$(+%6:6 ($' /0":822':6 :&'7 C8:*'7 &"/"C8&6:67 :5%18"%&$' ($&< &"%

&0>/" /"5 8=*' $%$3*0C*+ :&6% /0"62"@-*%6 /$0<20$3" &.% :5%18:*.% .&+1.%.

[$&< &6% -*&$(+%6:6, '1'$+&*0$ &.% &*-$=+.% ($' :5:(*54% /"5 8="5% :6-$%&'(>

;<0"7 (169$1D $5&4% /"5 $/$'&"@% &6% =06:'-"/"+6:6 /*0'::>&*0.% $/> 8%$ /0>:./$ D

-6=$%D-$&$), /08/*' %$ 9$-;<%"%&$' $%<9"2$ -8&0$ 2'$ &6% $:3<9*'$ :&6 -*&$(+%6:6 ($'

&"57 =*'0':-"@7, 4:&* %$ /0"9$-;<%*&$' "/"'$1D/"&* ;9<;6 D $&@=6-$ ($C47 ($'

($&$:&0"3D &.% :.9D%.% /"5 /0"80=*&$' $/> $%$&0"/87, $/>&"-*7 *%$/"C8:*'7,

/0":(0"@:*'7 (.9./. G'1'(>&*0$ :&6% *02$:+$ $%<0&6:67 -*2<9.% 1'(9*+1.%, C$

9$-;<%*&$' /0>%"'$ /0>:1*:67 ($' :&D0'?67 &"5 :4-$&"7 &67 1'(9*+1$7 ($' >=' &"5 <?"%<

&67 2'$ %$ -6 */89C*' /$0$->03.:D &"57. b*&< &6% /0":822':6 (<C* *'1'("@ &*-$=+"5 D

*?$0&D-$&"7 :&6% &*9'(D &"5 C8:6, C$ :&*0*4%*&$' ($' C$ $('%6&"/"'*+&$' $5&> -*

*/'-89*'$ ($' ($&<9969$ /0":.0'%< 5/"C8-$&$, (-* :&$C*0< :&60+2-$&$ ($' $%<0&6:6)

&$ "/"+$ C$ $0C"@% ->%" @:&*0$ $/> &6% "9"(960.&'(D *(&89*:6 &.% :5%18:*.% ($' &6%

($&$:(*5D &.% $%$2($+.% ->%'-.% 5/"C*-<&.% &"57.
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_7<_.+"* 7, ":.* 5(92*

1 . 0EHEUB?^S \EW\ ]N[@

V ;$9;+1*7 $%&*/':&0"3D7 C$ *+%$' ($&<9969*7 2'$ 9@-$&$ ($' $(<C$0&$ %*0<. V 30$2D

&67 810$7 */'&52=<%*&$' -* :3$+0$ $/> 9<:&'=", 1+%"%&$7 8&:' /9D06 :&*2$%>&6&$ 2'$

/'8:*'7 9*'&"502+$7 -8=0' ($' &6% "%"-$:&'(D (_R) ($' 2'$ 1'$:&<:*'7 $/> DN50 .7 DN500.

 " :4-$ &67 ;$9;+1$7 &@/"5 L *+%$' :=*1'$:-8%" ($&<9969$ 8&:' 4:&* 6 :3$+0$ %$

($&$9D2*' :&" <%. -80"7 &"5 C>9"5 ($' 6 "/D %$ *+%$' *?’ "9"(9D0"5 $%"'=&D 2'$ %$

/*0%"@% *9*@C*0$ &$ 9@-$&$.

LO][A [A AT[GLVT

n  " :4-$ &67 ;$9;+1$7 $/> =5&":+160" :3$'0"*'1"@7 20$3+&6 GGG- 40 DIN 1693

n Y10$ 30$2D7 $/> "0*+=$9(" ($&< RG5 D $/> $%"?*+1.&" =<95;$

n T3$+0$ $/> $9"5-+%'" -* */8%15:6 $/> *9$:&'(> NBR 2'$ ("'%< 9@-$&$, ($' $/> VITON

2'$ =0D:6 :* &"?'(< 9@-$&$.

n h+1*7 ($&< DIN933 $/> $%"?*+1.&" =<95;$ A2.70

n ($' /$?'-<1'$ ($&< DIN934 $/> $%"?*+1.&" =<95;$ A2.70

n h$3D */"?*'1'(D /<="57 200-m &"59<=':&"%

V ($&$:(*5D &"5 :5:&D-$&"7 C$ *+%$' &8&"'$ 4:&* :* ($&<:&$:6 /$@:67 9*'&"502+$7

&67 $%&9+$7 D :* /*0+/&.:6 1'$=.0':-"@ &67 0"D7 9>2. 510$59'("@ /9D2-$&"7, %$ (9*+%*'

6 ;$9;+1$ /0'% &6% 8%$0?6 &67 $%&':&0"3D7 0"D7.
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2 . :]?UT W? A HL^KG ]EI BEA NLB AXSI

V ;$9;+1$ $%&*/':&0"3D7 */'&08/*&$' %$ *+%$' ($&$:(*5$:-8%6 ($' $/>

=5&"=<95;$, ($&<9969$ /0":&$&*5-8%" 8%$%&' 1'$;04:*.%. V $%&"=D &.% ;$9;+1.% C$

*+%$' 2'$ /+*:6 9*'&"502+$7 10 D 16 $&-.

T* (<C* /*0+/&.:6 "' ;$9;+1*7 C$ 8="5% "%"-$:&'(D /+*:6 9*'&"502+$7 (_R) +:6 -*

&6% $%&+:&"'=6 &"5 $2.2"@ */+ &"5 "/"+"5 &"/"C*&"@%&$'.

V 1"('-D C$ 2+%*' $%<9"2$ -* &6% "%"-$:&'(D $%&"=D &67 ;$9;+1$7, :* /+*:6 16 D 25

$&-.
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"=="*(* &".5.*=(* +.0<".+;,

1 . *BLJAXYHTHE BEA E@H AB? ]X?@L

V /0"1'$20$3D $5&D $3"0< :&$ $%$3*0>-*%$ *?$0&D-$&$ 8--*:"5 =*'0':-"@,

169$1D :&$ :&>-'$, &$ :&*98=6, &$ ;<(&0$ ($' &"57 :5%18:-"57.

F5%$&>&6&$ 8--*:"5 =*'0':-"@ 1'(9*+1.% /08/*' %$ *?$:3$9':C*+ :* >9*7 &'7

/*0'/&4:*'7 :&'7 "/"+*7 *+%$' $%$2($+$ ($' :(>/'-6 6 20D2"06 ($' *@("96 */8-;$:6 ($&<

&6% 9*'&"502+$ &.% *2($&$:&<:*.%.  8&"'"7 =*'0':->7 C$ 2+%*&$' :* >9*7 &'7 1'(9*+1*7 &"5

1'(&@"5 (*%"@ /"5 *+%$' C$--8%*7 :&" 81$3"7.

2 .  ?R@ ABD UHL AR? ]E

f'$ (<C* 1'<-*&0" 1'(9*+1$7 $/$'&*+&$' $%&+:&"'=" =5&":'1*08%'" (<95--$

/0":&$:+$7 ((41.%$7) /"5 &"/"C*&*+&$' ($' *3$0->N*' :&" <%. -80"7 &67 ($' :(*/<N*' &"

:&89*="7 &"5 =*'0':-"@ &67.

T&6% */'3<%*'$ &"5 *1<3"57 &"/"C*&*+&$' *2(';.&':-8%" :* :(50>1*-$

=5&":'1*08%'" (59'%10'(> 30*<&'" (($&$:(*5$:-8%" DIN 4056 size 1) :&" $/$'&"@-*%"

;<C"7 -* 5/"1"=D, :&$C*0> 1+:(" -* "/D 1'89*5:67 :&*98="57 ($' ('%6&> (<95--$ 1*-8%"

-* $95:+1$ D :52(0$&"@-*%" -* <99" &0>/".

A/> &"% (41.%$ -8=0' &"% 1+:(" &"5 =5&":'1*08%'"5 30*$&+"5 &"/"C*&*+&$' &*-<='"

$/> =5&":'1*08%'" (@9'%10" (/0":&$&*5&'(>7 :.9D%$7).  " &*-<='" $5&> /0":$0->N*&$'

:&6% (*3$9D &"5 (41.%$ ($' :&" 30*<&'" *1<3"57. b8:$ :&"% (@9'%10" &"/"C*&*+&$'

=$9@;1'%" :&89*="7 =*'0':-"@.  " :&89*="7 $5&> C$ *+%$' $%C*(&'(> $/> :(960> =<95;$

-* $%<9"2" -D("7 ($' $/$'&"@-*%6 1'$&"-D. T&" <%. -80"7 &"5 C$ 380*' ;<(&0" -*
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/0':-$&'(D 5/"1"=D ($' $%<9"26 (*3$9D 2'$ &6% /0":$0-"2D &"5 3"06&"@ (9*'1'"@

=*'0':-"@.

3 . "KGEU]?I G AE NA BW? ]N?I UHL PNEOLI

V &"/"C8&6:6 *+%$' $/9D. T&*0*4%*&$' " (41.%$7 /<%. :&6 1'(9*+1$. T&6 :5%8=*'$

&"/"C*&*+&$' " /0":&$&*5&'(>7 :.9D%$7 /"5 :&" (<&. -80"7 &"5 380*' 5/"1"=D 2'$ &6%

/0":$0-"2D &"5 (41.%$. G+%$' 15%$&> " /0":&$&*5&'(>7 :.9D%$7 %$ $/"&*9*+&$' $/>

/*0'::>&*0$ &*-<='$,  (*/'-6(5%&'(<) -* ($&<9969*7 5/"1"=87 /0":$0-"2D7.  $ &*-<='$

$5&< *?$'&+$7 &67 *'1'(D7 ($&$:(*5D7 &"57 /0":&+C*%&$' &" 8%$ */<%. :&" <99".

 " =$9@;1'%" :&89*="7 =*'0':-"@ C$ 8=*' &" +1'" -D("7 -* &"% */'-6(5%&'(>

/0":&$&*5&'(> :.9D%$ ($' C$ /0":$0->N*&$' /$0>-"'$ -* /0':-$&'(87 5/"1"=87 :*

/*0+/&.:6 /"994% &*-$=+.%.

A3"@ 2+%*' ("/D ($' ($&*02$:+$ &.% <(0.% &"5 :&*98="57 =*'0':-"@, &.% 5/"1"=4%

(.9./. ($' 6 */'=.-<&.:6, &"/"C*&*+&$' &" (59'%10'(> 30*<&'" *1<3"57 :&6% ($C"0':-8%6

C8:6 ($' *2(';.&+N*&$' D /0":18%*&$' :&" :(50>1*-$. f'$ &" :&89*="7 &"5 C50"30<2-$&"7

C$ 1'$-"03.C*+ $%<9"2$ (41.%$7 " "/"+"7 C$ /0":1*C*+ ($&<9969$ 2'$ 15%$&>&6&$

:&$C*0D7 &"/"C8&6:67 &"5 /0":&$&*5&'("@ :.9D%$.
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+.79(5"* 7<<"* 07 7*0"$"* * ( 7, <.(* 7*.(

1 . $NKE^W ABPI ?GBEHEUHDU? A I

T&" (<C* $%&9'":&<:'" /0";98/"%&$' $/987 510$59'(87 *2($&$:&<:*'7 -*

2$9;$%':-8%"57 :'160":.9D%*7 :@-3.%$ -* GOP  E 1501-04-01-05-00 (T5:&D-$&$

(&'0'$(4% :.96%4:*.% 5/> /+*:6 -* =$95;1":.9D%*7 2$9;$%':-8%"57 -* 0$3D) D

("996&87 :.96%4:*'7 __ (:@-3.%$ -* GOP  E 1501-04-01-04-01 T5:&D-$&$ (&'0'$(4%

:.96%4:*.% 5/> /+*:6 -* :.9D%*7 /"95/0"/59*%+"5) "%"-$:&'(D7 1'$-8&0"5 1’’ ($'

3/4’’ 2'$ &6% /$0"=D :* ($&<9969*7 C8:*'7 -8:. (0"5%4% 3/4’’ %*0"@ &"5 1'(&@"5 &"5

"'(':-"@.

P' *2($&$:&<:*'7 $0=+N"5% $/> -'(0> 30*<&'" @10*5:67 8?. $/> &" (&+0'" /"5 380*'

(*%&0'(D 1'(9*+1$ Z1’’ ($' ;$9;+1$ $%&*/':&0"3D7 Z1’’.

P' *2($&$:&<:*'7 $5&87 C$ =06:'-"/"'"@%&$' 2'$ &" /9@:'-" &.% =40.%

$/"(9*':&'(<. T* (<C* (0"5%> C$ 5/<0=*' ($&<9969"7 &$=5:@%1*:-"7, :.9D%$7 $/>

/9$:&'(> 59'(> Z19 =9:&. D t’’ -D("57 10 -. &"59<=':&"% ($' $(0"3@:'" *(&>?*5:67 %*0"@

2'$ /9@:6.

2 . :^KLU\?UHSK?I

T&$ $%&9'":&<:'$, :* ($&<9969*7 C8:*'7 /"5 *+%$' *@("96 6 /0":/89$:6 C$

&"/"C*&6C"@%:

- 3"06&"+ /50":;*:&D0*7 1'"?*'1+"5 &"5 <%C0$($, =.06&'(>&6&$7 5 =920 (($&<9969"'

2'$ 69*(&0'(87 :5:(*587 ($' *2($&$:&<:*'7 – ($&62"0+$ /50($2'<7 G).

- 3"06&"+ /50":;*:&D0*7 =6-'(D7 :(>%67 =.06&'(>&6&$7 6 =920 (2*%'(D7 =0D:67 -

($&62"0+$ /50($2'<7 A,B,C,D).
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P' /50":;*:&D0*7 C$ &"/"C*&6C"@% :* ;<:6 :&D0'?67 ($' C$ 8="5% ="<%6

*(&>?*5:67, :&0>3'22$ ($' =*'0"9$;D ($' C$ *+%$' :@-3.%"' -* GOP  E 1501-04-05-06-01

(Z"06&"+ /50":;*:&D0*7 ?60<7 (>%*.7 ($' 1'"?*'1+"5 &"5 <%C0$($).
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7,$c; .0"* "407 7* 7*".*

"OE K XL U H P L A B E @ L @ A U XL ] B E A J K Y H ^ J E

P $%5U.&'(>7 ($' " :5%$3D7 *?"/9':->7 /08/*' 2*%'(< %$ *+%$' :@-3.%"' -* &" EN

13001, D /$0>-"'$ ':>&'-$ $%*2%.0':-8%$ /0>&5/$ ($C47 ($' -* &'7 $/$'&D:*'7 &67

':=@"5:$7 *C%'(D7 %"-"C*:+$7. A/> &"% $%<1"=" C$ /$0$:=*C"@% >9$ &$ $/$0$+&6&$

8220$3$ ($' 5/"9"2':-"+ 4:&* %$ *9*2=C*+ ($' ($&$=.06C*+ 6 2*0$%"28350$ :@-3.%$ -*

&'7 ':=@"5:*7 1'$&<?*'7.

[$&< &6 3<:6 &"5 1'$2.%':-"@, *3>:"% &$ /0":3*0>-*%$ :5:&D-$&$ *+%$' ;'"-6=$%'(<

/0"X>%&$ :*'0<7 /$0$2.2D7, C$ /0":("-':C"@% &$ &*=%'(< 8%&5/$ /"5 $/"1*'(%@"5% &6%

*/<0(*'< &"57. G3>:"% $/"&*9"@% '1'"($&$:(*587, C$ /0":("-':C"@% 5/"9"2':-"+

1'$:&$:'"9>26:67.

4 ?KE@LGPO^KE

b8:$ :&" $%&9'":&<:'" /0";98/*&$' 6 *2($&<:&$:6 2*0$%"28350$7. E*0'9$-;<%*'

&"% $%5U.&'(> -6=$%':-> (;$0"@9(") :* 3"0*+", &"% (@0'" 3"08$ &67 28350$7 ($' &'7

:'160"&0"='87 (+%6:67.

g9*7 "' ('%D:*'7 (($&< -D("7 (+%6:6 28350$7, *2(<0:'$ (+%6:6 3"0*+"5 ($'

$%@U.:6 /$9<2("5), C$ 2+%"%&$' -* =80'$ =.0+7 69*(&0"('%6&D0*7. P' ('%D:*'7 C$

2+%"%&$' -* $95:89'(&0" :@:&6-$ ("1"%&.&"+ &0"="+ ($' $95:+1*7), "-$9< =.0+7 *-/9"(87

($' (0$1$:-"@7 ($' -* &6% -'(0>&*06 15%$&D ($&$;"9D 1@%$-67. T&$ <(0$ &.% &0"='4%

&"5 3"0*+"5 C$ 5/<0="5% ':=50< -*&$99'(< $%$:&$9&'(< >0'$ 2'$ $/"352D *(&0"=+$:67.
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P $%5U.&'(>7 -6=$%':->7 C$ 380*' >9$ &$ *?$0&D-$&$ /"5 $/$'&"@%&$' 2'$ &6%

($%"%'(D ($' $:3$9D 9*'&"502+$, 169$1D <2(':&0" -* :@:&6-$ $:3<9':67, "1"%&.&"@7

&0"="@7, $95:+1*7 $%@U.:67, &0"="@7 (@9':67, &0"=$9+*7 (.9./.  " 3"0*+" C$ (08-*&$'

:&" (<&. /89-$ &67 1"("@ &67 28350$7 ($' C$ (59+*&$' /<%. :* $5&D -* &0"="@7. V 1"(>7

&67 2*0$%"28350$7 C$ 5/"9"2':&*+ ($&< &0>/" /"5 &" -82':&" ;89"7 (<-U67 :* /9D0*7

3"0&+" %$ -6 5/*0;$+%*' &" 1/500 &"5 *9*@C*0"5 $%"+2-$&"7. V 28350$ /"5 ('%*+&$' -* &6

;"DC*'$ &0"=4% :* "0'N>%&'*7 &0"='87 /"5 :&*0*4%"%&$' :&$ 1"-'(< :&"'=*+$ &"5

$%&9'":&$:+"5, C$ $/"&*9*+&$' $/> "9>:.-" 1"(> :=D-$&"7 1'/9"@ &$@ &5/"/"'6-8%67

1'$&"-D7.

 $ (@0'$ &*=%'(< =$0$(&60':&'(< *+%$':

· A%5U.&'(D '($%>&6&$: g:" $/$'&*+&$' 2'$ &6% <%*&6 *?5/608&6:6 &.% $%5U"@-*%.%

-6=$%6-<&.% (&"59<=':&"% &.% $%&9'4% 95-<&.%, &.% $%&9'4% (*%"@ ($' &"5 V/m). V

1'$:&$:'"9>26:6 2+%*&$' -* ;<:6 &" ;$0@&*0" -6=<%6-$ D &-D-$ -6=$%D-$&"7 /"5

/0>(*'&$' %$ $%5U.C*+. T* "/"'$1D/"&* /*0+/&.:6 6 $%5U.&'(D '($%>&6&$ 1*% C$

*+%$' -'(0>&*06 $/> 1.500 kP.

· F'$10"-D $2(+:&0"5: A%<9"2$ -* &6% (<C* *3$0-"2D, :@-3.%$ -* &$ :=81'$, $99< >='

-'(0>&*06 $/> 5,0 -8&0$.

T* /*0+/&.:6 /"5 (</"'" &-D-$ &"5 *?"/9':-"@ &"5 $%&9'":&$:+"5 (*%"@ 1*% -/"0*+ %$

*?5/60*&6C*+ $/> &6 2*0$%"28350$, */'&08/*&$' ($' C$ $?'"9"26C*+ 6 /0":3"0<

*%$99$(&'("@ :5:&D-$&"7 /"5 %$ *?5/60*&*+ &" :52(*(0'-8%" -6=<%6-$.
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"407 7* 7*".* 9; .*=($ 07. 0.,2*2*

1 . 4 ?@ A BD

T&" $%&'(*+-*%" $5&D7 &67 /0"1'$20$3D7 /*0'9$-;<%"%&$' 2'$ &" (<C* $%&9'":&<:'":

· P' *2($&$:&<:*'7 69*(&0"3.&':-"@, 169$1D "' :.96%4:*'7, ($9.1'4:*'7, &$

3.&':&'(< :4-$&$, "' 0*5-$&"1>&*7, "' 1'$(>/&*7.

·  $ 1+(&5$ 1'$%"-D7 (+%6:67, 169$1D "' :.96%4:*'7, "' :=<0*7 ($9.1+.%, "'

($9.1'4:*'7 $/> &"% 2*%'(> /+%$($ =$-69D7 &<:67 /0"7 &'7 ($&$%$94:*'7.

P' *2($&$:&<:*'7 3.&':-"@ ($' (+%6:67 /0";98/"%&$' %$ *+%$' "0$&87 ($' :@-3.%*7

-* >:$ $/$'&"@%&$' 2'$ 520"@7 =40"57.

g9*7 "' *2($&$:&<:*'7 3.&':-"@ ($' (+%6:67 C$ 2+%"5% -* 59'(< <0':&67 /"'>&6&$7,

:@-3.%$ -* &"57 ':=@"%&*7 ($%"%':-"@7 *:.&*0'(4% *2($&$:&<:*.% ($' &'7 "162+*7 &67

L/60*:+$7 */+;9*U67. P' *2($&$:&<:*'7 C$ /*0'9$-;<%"5% *(&>7 $/> &$ 59'(< ($' 9"'/<

$%$3*0>-*%$ :&6 :5%8=*'$ ($' (<C* <99" *?<0&6-$ ($' 59'(> /"5 *+%$' $/$0$+&6&" 2'$

&6% '($%"/"'6&'(D ($&$:(*5D ($' 9*'&"502+$ &.% $%&9'":&$:+.% *+&* 3$+%*&$' $5&> :&$

:=81'$ *+&* >='.

 $ ($941'$ ($' "' $2.2"+ 1'$%"-D7 (+%6:67, 3.&':-"@ ($' 0*5-$&"1"&4% C$ *+%$'

:@-3.%$ -* &" GOP  E 1501-04-20-02-01 (A2.2"+-($941'$ 1'$%"-D7 *%802*'$7).

V */'C5-6&D -8:6 :&<C-6 3.&':-"@ :* *:.&*0'("@7 =40"57 &"5 $%&9'":&$:+"5

(*%"@ C$ *+%$' 150 Lux.

2 . "GBEHEUHDU? A I TW?BHKLO[HAUXLa
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 $ (5(94-$&$ 3.&':-"@ /0";98/"%&$' 2*%'(< "0$&< -* ($941'$ &@/"5 RLb

(A05VV) 3x1,5 &=. &$ "/"+$ "1*@"5% *%&>7 :.9D%.% /0":&$:+$7, "' "/"+"' C$ :&60+N"%&$'

:&$ "'("1"-'(< :&"'=*+$ -* *'1'(< :&60+2-$&$ $/>:&$:67 ($' C$ *+%$' :@-3.%"' -* &"

GOP  E 1501-04-20-01-01 (d$9@;1'%*7 :.96%4:*'7 69*(&0'(4% *2($&$:&<:*.%) D &"

GOP  E 1501-04-20-01-02 (E9$:&'(87 :.96%4:*'7 69*(&0'(4% *2($&$:&<:*.%). T*

*?.&*0'(87 "1*@:*'7 &$ ($941'$ C$ *+%$' RLL (J1VV) 3x1,5 &=.

E*0'::>&*0$ ($941'$ -/"0*+ %$ 380"%&$' -8:$ :* *'1'(87 :=<0*7 2$9;$%':-8%*7 *%

C*0-4 ($' ($&<9969*7 2'$ *?.&*0'(D &"/"C8&6:6 :@-3.%*7 -* &" GOP  E 1501-04-20-01-

03 (G:=<0*7 ($' :(<9*7 ($9.1+.%).

P' 1'$(>/&*7 &"/'("@ 3.&':-"@ /0";98/"%&$' :&*2$%"+ :* "0$&D *2($&<:&$:6 ($'

:* @U"7 1,50 -. /<%. $/> &" 1</*1".

3 . 9[HAUH ABD UgXEHE

 $ 3.&':&'(< :4-$&$ /"5 /0";98/*&$' %$ *2($&$:&$C"@% C$ *+%$' 1'$3>0.% &@/.%.

P' 1'<3"0"' &@/"' /"5 -/"0*+ %$ =06:'-"/"'6C"@% *+%$' "' $(>9"5C"':

· Z.&':&'(> :4-$ 3C"0':-"@, :&*2$%> /"5 $/"&*9*+&$' $/> /9$:&'(D ;<:6

*%':=5-8%"5 /"95*:&80$, -* (<95--$ $/> 6-'1'$3$%87 /9$:&'(> /"5 (9*+%*' -*

-$%1<9.:6 :&6 ;<:6 :&*2$%< (/$0*-;"9D *9$:&'("@ D <99"5 59'("@).  " 3.&':&'(>

:4-$ 380*' *:.&*0'(< 95=%'"9$;87, 1'<&$?6 *((+%6:67 (STARTER), /5(%.&D

;*9&+.:67 &"5 :5%&*9*:&D ':=@"7, $(0"18(&6 2*+.:67, *:.&*0'(87 :50-$&4:*'7 ($'

9$-/&D0*7 2d36 D 2d58 W.  " :4-$ /0":18%*&$' :&6% "0"3D &"5 =40"5.

· Z.&':&'(> :4-$ &@/"5 ($0$;"=*94%$7, :&*2$%>, -* =5&":'1*08%'$ ;<:6 D

$9"5-'%8%'$ ($' 95=%'"9$;D G27 $/> /"0:*9<%6 -* 1'$3$%87 (<95--$ $/> :(960> D

/50+-$=" 25$9+, /0":&$&*5-8%" $/> /982-$ 2$9;$%':-8%"5 :@0-$&"7.  " :4-$

/"5 &"/"C*&*+&$' :* &"+=" D "0"3D, C$ 380*' $(0"18(&6 2*+.:67, :&5/'"C9+/&6

*':>1"5 ($9.1+"5 ($' 9$-/&D0$. P &@/"7 &"5 :4-$&"7 C$ *+%$' *'1'(>7 2'$ $%&"=D

:* U69D C*0-"(0$:+$ ($&< VDE 0155/0166 ($' 0170/0171.
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· Z.&':&'(< :4-$&$ *?.&*0'("@ 3.&':-"@, $/"&*9"@-*%$ $/> :4-$ (0<-$&"7

=5&"/0*::$0':&"@ $9"5-'%+"5 /"5 C$ 380*' ($-/59.&> 1'$3$%87 (<95--$ ($'

*:.&*0'(< (<&"/&0" /$0$;"9'(> D <9967 -"03D7 $/> ($C$0> $9"5-+%'". T&"

3.&':&'(> :4-$ C$ 5/<0=*' =40"7 2'$ &"/"C8&6:6 :&0$22$9':&'("@ /6%+"5,

$(0"18(&6 :@%1*:67, /5(%.&D, :50-$&4:*.% ($' 95=%'"9$;D7 G27 /"0:*9<%67 -*

9<-/$ R$&0+"5 U69D7 /+*:67 1'"0C.-8%"5 3.&>7 "%"-$:&'(D7 ':=@"7 100W.  "

3.&':&'(> :4-$ C$ *+%$' /9D0*7 -$N+ -* &"% ;0$=+"%$ :&D0'?67 $/> 2$9;$%':-8%"

($&< DIN EN ISO 1461:1999 D DIN 50976 :'160":.9D%$.

·  " 3.&':&'(> :4-$ $:3$9*+$7 C$ 380*' 9$-/&D0$ 8W, $/>1":67 3.&':-"@ 180

LUMENS, :&$C*0< 2'$ 1'<:&6-$ &0'4% (3) .04% $/> &6% =0"%'(D :&'2-D 1'$("/D7 &67

/$0"=D7 69*(&0'(D7 *%802*'$7. V -*&$2.2D :&6% *3*10'(D &0"3"1":+$ ($' 6

*/+&*5?6 &67 -82':&67 3.&*'%D7 $/>1":67 C$ 2+%*&$' &" /"9@ :* 10 19.

 "/"C*&"@%&$' &>:$ 3.&':&'(< ($(>-6 ($' $% 1'$3"0*&'(< $%$380*&$' :&6% -*98&6)

4:&* %$ */'&*5=C*+ 6 $/$'&"@-*%6 $/> &"57 ($%"%':-"@7 :&<C-6 3.&':-"@ &.% 1,0

Lux :&'7 "1*@:*'7 1'$352D7.  " 3.&':&'(> :4-$ C$ 380*' 69*(&0"%'(> 1'$(>/&6 ($'

:&$C*0"/"'6-8%" 3"0&':&D -/$&$0+$7 (/0":&$:+$ $/> /9D06 *(3>0&':6). V

&"/"C8&6:D &"5 C$ 2+%*&$' /"9@ *@("9$ ($' 6 ($&$%<9.:6 0*@-$&"7 C$ *+%$' -'(0D.

P 69*(&0"%'(>7 1'$(>/&67 :5%18*' &6% -/$&$0+$ -* &" 1+(&5" 220 V. F*% C$ 5/<0=*'

/*0+/&.:6 3C"04% ($' "?*'14:*.% $3"@ 1*% 53+:&$%&$' -6=$%'(87 */$387.  $

3.&':&'(< C$ 380"5% &'7 ($&.&80. :6-<%:*'7:

- $% ($&$1*'(%@"5% "1*@:*'7 1'$352D7 C$ 380"5% :&6% */'3<%*'< &"57 &"

:D-$ 1'<:.:67 ($' &>?" ($&<996967 1'*@C5%:67,

- $% ($&$1*'(%@"5% "1*@:*'7 1'$352D7 /"5 "162"@% :* (9+-$($ C$ 380"5%

:&6% */'3<%*'< &"57 &" :D-$ 1'<:.:67, &>?" ($&<996967 1'*@C5%:67 ($'

&6% 8%1*'?6 (9+-$($7,

- $% ($&$1*'(%@"5% &*9'(D 8?"1" C$ $%$20<3"5% :&6% *-/0>:C'$ */'3<%*'<

&"57 &6% 98?6 ‘’GlPFPT’’, -* $%&+:&"'=" &>?".

· g9"' "' 9$-/&D0*7 &.% /0"$%$3*0C8%&.% 3.&':&'(4% :.-<&.% -/"0"@% %$ *+%$'

:@2=0"%67 &*=%"9"2+$7 LED -* $%&+:&"'=$ 3.&"&*=%'(< =$0$(&60':&'(<
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 $ /0";9*/>-*%$ %$ *2($&$:&$C"@% 3.&':&'(< :4-$&$ %""@%&$' /9D06,

:50-$&.-8%$ ($' 1"('-$:-8%$ :&" *02":&<:'" ($&$:(*5D7 &"57.  $ :4-$&$

/*0'9$-;<%"5% &"57 9$-/&D0*7, &'7 95=%'"9$;87, &'7 &5=>% $/$'&"@-*%*7 1'$&<?*'7

8%$5:67 ($' 1'>0C.:67 :5%&*9*:&D ':=@"7, &"57 $(0"18(&*7 :@%1*:67 ($' &'7

/0":*0=>-*%*7 ($' $/*0=>-*%*7 20$--87, &'7 1'$&<?*'7 :&*08.:67 ($' $%<0&6:67 ($' (<C*

*?<0&6-$ $/$0$+&6&" 2'$ &6% ($%"%'(D ($' $:3$9D 9*'&"502+$ &"57 >/.7 06&<

$%$380C6(* :&'7 /0"62"@-*%*7 1@" /$0$20<3"57.

g9$ &$ -*&$99'(< 3.&':&'(< :4-$&$ C$ 2*'.C"@% $%*?<0&6&$ $/> &6% C8:6 D &"%

&0>/" &"/"C8&6:67. P' *:.&*0'(87 :50-$&4:*'7 &.% 3.&':&'(4% :.-<&.% C$ *+%$'

($&<9969*7 2'$ U6987 C*0-"(0$:+*7. V :50-<&.:6 3.&':&'(4% :.-<&.% *2($&*:&6-8%.%

:* :5%*=*+7 :*'087 C$ *+%$' *:.&*0'(D -* $2.2"@7 /"5 380"5% -"%4:*'7 $%C*(&'(87 :*

U6987 C*0-"(0$:+*7, 1'$&"-D7 */'&0*/>-*%67 2'$ &6% $:3<9*'$ /0":&$:+$7 &"5

(5(94-$&"7.

 $ 3.&':&'(< :4-$&$ -* 9$-/&D0*7 3C"0':-"@ C$ 380"5% 95=%'"9$;87 &@/"5

$:3$9*+$7 /"5 $/$'&"@% /*0':&0"3D &"5 9$-/&D0$ 2'$ &6% &*9'(D &"5 C8:6 9*'&"502+$7.

g9$ &$ -*&$99'(< -806 &.% 3.&':&'(4% :.-<&.%, C$ 8="5% 5/":&*+ ($&*02$:+$

8%$%&' "?*+1.:67, /"5 /*0'9$-;<%*' $/"00@/$%:6, $/";"9D :("50'<7, 3.:3<&.:6 ($'

*/+:&0.:6 -* *'1'(> 5/>:&0.-$ ;$3D7 $%C*(&'(D7 :&6% 520$:+$, -*2<967 '($%>&6&$7

/0>:35:67 ($' ':=504% $%&':(.0'$(4% '1'"&D&.%.

g9$ &$ -*&$99'(< -806 &.% 3.&':&'(4% :.-<&.% C$ 380"5% &*9'(D :&04:6 ;$3D7

:* (9+;$%" U69D7 C*0-"(0$:+$7. P' $%&$%$(9$:&'(87 */'3<%*'*7 &.% 3.&':&'(4%

:.-<&.% C$ *+%$' :&'9/%87 -* :5%&*9*:&D $%<(9$:67 80% &"59<=':&". P' 9"'/87

*/'3<%*'*7 C$ *+%$' =04-$&"7 &67 *(9"2D7 &"5 G02"1>&6. P' $C8$&*7 */'3<%*'*7 C$

;$3"@% */+:67.

4 . +]B H^L NAE@LXSI B ]@TUTI
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T* ($&<9969" =40", " 2*%'(>7 /+%$($7 =$-69D7 &<:67 ;0+:(*&$' -8:$ :&" (&+0'". A/>

&"% /+%$($ $5&> ?*('%"@% "' 20$--87 2'$ &"57 1'<3"0"57 ('%6&D0*7. V 1'89*5:6 &.%

($9.1+.% -8:$ $/> &"57 =40"57 C$ 2+%*&$' -* &"/"C8&6:D &"57 -8:$ :* 2$9;$%':-8%"57

:'160":.9D%*7 &67 $/$'&"@-*%67 1'$-8&0"5 D -*&$99'(< 2$9;$%'N8 ($%<9'$, D /9$:&'("@7

:.9D%*7 *5C@20$--"57 D 39*?+-/9. P-<1*7 ($9.1+.% C$ "1*@"5% *%&>7 *:=$04% ;$08.7

&@/"5 2$9;$%':-8%.% *% C*0-4 ($' ($&<9969.% 2'$ *?.&*0'(D &"/"C8&6:6.

 $ ($941'$ C$ $/"&*9"@%&$' $/> =<9('%"57 $2.2"@7 -* &6% ($&<99696 ->%.:6 ($'

-$%1@$ C*0-"/9$:&'(> &@/"5 R.L.L. (J1VV). P' $2.2"+ 1'$&"-D7 -8=0' 4 =9:&2 C$ *+%$'

-"%>(9.%"' ($' "' $%&+:&"'="' -* 1'$&"-D 6 =9:&2 ($' <%. C$ *+%$' /"9@(9.%"'. g9"' "'

$2.2"+ C$ 380"5% :* >9" &" -D("7 &"57 =0.-$&':-"@7 &.% 3<:*.%, &"5 "51*&80"5 ($' &67

2*+.:67. P' $2.2"+ &"5 "51*&80"5 ($' &67 2*+.:67 C$ 380"5% &6% +1'$ ->%.:6 -* &"57

$2.2"@7 3<:*.% ($' C$ *+%$' /$0>-"'"' -* $5&"@7. P' $2.2"+ "51*&80"5 ($' 2*+.:67 C$

&"/"C*&6C"@% -8:$ :&"% +1'" :.9D%$ D &" +1'" ($941'" -* &"57 $2.2"@7 3<:*.% *(&>7 $%

:6-*'4%*&$' :&$ :=81'$ 1'$3"0*&'(<.

G(&>7 $/> &$ ($941'$ (+%6:67, :* (<C* ('%6&D0$ C$ "1*@"5% ($' ($941'$ R.L.L.

(J1VV) 3*1,5 =9:&2 2'$ &6% -*&<1":6 :6-<&.% $/> &$ :5:&D-$&$ /0":&$:+$7 8%$%&'

5/*0C80-$%:67. G<% ;*;$+.7 "' ('%6&D0*7 :5%"1*@"%&$' $/> &" *02":&<:'" ($&$:(*5D7

-* *'1'(< ($941'$ &0"3"1":+$7 &$ "/"+$ 8="5% *%:.-$&.-8%"57 &"57 $/$0$+&6&"57

$2.2"@7 2'$ -*&<1":6 :6-<&.%, 1*% *+%$' $%$2($+$ 6 &"/"C8&6:6 ?*=.0':&4% ($9.1+.%

:6-<&.%.

5 . *[WS@?I :KLUHEU]EI BEA *RDK?I

5.1. T.9D%*7 E0":&$:+$7

T* /*0+/&.:6 */+&"'=67 "0$&D7 &"/"C8&6:67 ($9.1+.%, C$ =06:'-"/"'6C"@%

*5C@20$--"' :.9D%*7 ;$08.7 &@/"5. P' *5C@20$--"' :.9D%*7 ($' &$ *?$0&D-$&< &"57

/08/*' %$ *+%$' ($&$:(*5$:-8%"' $/> u P.V.C., :* =04-$ f(0' (RAL 7035). V

C*0-"$%*(&'(>&6&< &"57 /08/*' %$ *+%$' $/> –15"C 8.7 +60"C (2'$ -'(0< =0"%'(<

1'$:&D-$&$ 8.7 +70"C). V -6=$%'(D $%&"=D :5-/+*:67 /08/*' %$ *+%$' >1250 8.7 1500
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R/10cm :@-3.%$ -* &" /0>&5/" GR 50086-2-1. P' *5C@20$--"' 9*+"' /9$:&'("+ :.9D%*7

/08/*' -* &6% =06:'-"/"+6:6 ($&<9969.% 1'$&'C8-*%.% *?$0&6-<&.% %$ /0":380"5%

;$C-> /0":&$:+$7 ]_55 D ]_65. P' ;$:'(87 1'$:&<:*'7 &"57 *+%$':

"V[H?KABS +ADX?HKLI

(mm)
7JLBW ]U? A I

(mm)

"U[H?KABS +ADX?HKLI

(mm)

16 s0,30 13,0

20 s0,30 16,9

25 s0,40 21,4

32 s0,40 27,7

G+%$' /0"3$%87 >&' /08/*' %$ 1'$&+C*%&$' ($' &$ ($&<9969$ *?$0&D-$&$ (b"@3*7

:@%1*:67, f.%+*7, F'$(9$14:*'7, T&60+2-$&$, [$-/@9*7) :&'7 $%&+:&"'=*7 1'$:&<:*'7.

P' 1'<-*&0"' &.% :.9D%.% */'982"%&$' 8&:' 4:&* %$ 16-'"502*+&$' 8%$7 ;$C->7

/9D0.:67 &67 1'$&"-D7 &.% :.9D%.% $/> &$ ($941'$ ($&< -82':&" 40%, >&$%

&"/"C*&"@%&$' /"99< ($941'$ *%&>7 &"5 +1'"5 :.9D%$ (;98/* ‘’V9*(&0'(87 G2($&$:&<:*'7’’

– h T&*02+"5, T.  "59>29"5). g&$% 1'80=*&$' 8%$ ->%"% ($941'", ':=@*' 6 :=8:6 D > 1,35 d

(;98/* [GVG).

T.96%4:*'7 "0$&87 C$ :&60+N"%&$' :* ($&<9969$ :&60+2-$&$ $%< 1-. /*0+/"5 ($'

($941'$ "0$&< $%< 0,30 -.

5.2. T=<0*7 [$9.1+.%

 "/"C*&"@%&$' :&"57 &"+="57 D &'7 "0"387 -* &6% ;"DC*'$ "0'N>%&'.% D (<C*&.%

:&60'2-<&.%. G+%$' ($&$:(*5$:-8%$ $/> 2$9;$%':-8%6 9$-$0+%$ ($' 8="5% $5?6-8%6

-6=$%'(D $%&"=D.  " 2$9;<%':-$ 2+%*&$' :@-3.%$ -* &$ /0>&5/$ DIN EN ISO 1461:1999 D

DIN 50976. a$ *+%$' ;$08.7 &@/"5 (/<="7 9$-$0+%$7 1,5 =9:&) ($' ($&<9969*7 2'$

&"/"C8&6:6 :* *?.&*0'(> =40".

T5%"1*@"%&$' $/> :*'0< ;"6C6&'(4% *?$0&6-<&.% (2.%+*7, :@%1*:-"', :&60+2-$&$

(9/).
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P' 1'$:&<:*'7 &.% :=$04% */'982"%&$' 8&:' 4:&* %$ 16-'"502*+&$' 8%$7 ;$C->7

/9D0.:67 &67 1'$&"-D7 $/> &$ ($941'$ ($&< -82':&" 50%, >&$% &"/"C*&"@%&$' /"99<

($941'$ *%&>7 &67 +1'$7 :=<0$7.  $ ($941'$ &"/"C*&"@%&$' /<%&$ :* -+$ :&04:6.

6 . 5?^XEHLNYH?I

T* (<C* *2($&<:&$:6 /0";98/*&$' %$ &"/"C*&6C"@% 0*5-$&"1>&*7 -"%"3$:'("+

230V/16A :&*2$%"+ ]_44, &@/"5 TPL[P :* "0$&D *2($&<:&$:6, 90 *(. /<%. $/> &" 1</*1".

T* (<C* *2($&<:&$:6 /0";98/*&$' %$ &"/"C*&6C*+ ($' 1 0*5-$&"1>&67 &0'3$:'(>7

400V/16A :&*2$%>7 ;'"-6=$%'("@ &@/"5 ]_44, :* "0$&D *2($&<:&$:6, 90 *(. /<%. $/> &"

1</*1".

7 . 4 ?@ A BD G AE H A I NLB AXPI HTI ?GBEHDUHEUTI O[HAUXLa BEA B ]@TUTI

g&$% /*0$&.C"@% &-6-$&'(< D ($' "9'(< "' *2($&$:&<:*'7 ($' /0'% $/> "/"'$1D/"&*

/$0$9$;D, " G02"9<;"7 *+%$' 5/"=0*.-8%"7 %$ /0";*+ :&'7 $(>9"5C*7 1"('-87 -* 1'(<

&"5 -8:$, >02$%$ /0":./'(> ($' 1$/<%*7, *(&>7 $/> &'7 1$/<%*7 /"5 $%$380"%&$' :&6%

($&$%<9.:6 69*(&0'(D7 *%802*'$7.

P' 1"('-87 C$ */$%$9$-;<%"%&$' -8=0' &89*'$7 '($%"/"+6:67 &.% N6&"@-*%.%

$/"&*9*:-<&.%, "/>&* ($' C$ :5%&<::*&$' 2'$ (<C* *+1"7 1"('-4% :=*&'(> /0.&>("99"

5/"20$3>-*%" $/> &6% L/60*:+$ */+;9*U67 ($' $/> &"% G02"9<;". P G02"9<;"7 *+%$'

5/"=0*.-8%"7 %$ */$%$9<;*' &'7 1"('-87 -/0":&< :&6% G/'&0"/D /$0$9$;D7 $% N6&6C*+

$5&>.

8 . +LBAXS E@H ]UHEUTI XY@[UTI JKLI HT GT
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V 1"('-D &67 $%&+:&$:67 ->%.:67 /0"7 26 :5%+:&$&$' :&6% -8&06:6 &67 $%&+:&$:67

->%.:67 8%$%&' &67 267 (<C* &-D-$&"7 &67 *2($&<:&$:67 /*0'9$-;$%"-8%"5 -*&$?@ 1@"

1'$1"='(4% $:3$9*'4% D (*+-*%" -*&< &6% &*9*5&$+$ $:3<9*'$.

V 1'$1'($:+$ -8&06:67 ($' "' */'&0*/&87 &'-87 $%&+:&$:67 ->%.:67 $%$380"%&$' :&"

/0>&5/" GOP HD384 E+%$($7 61-A.

9 . +LBAXS E@H ]UHEUTI XY@[UTI X?HEVa EG[Gg@

P' -*&0"@-*%*7 &'-87 $%&+:&$:67 ->%.:67 -*&$?@ $2.24% C$ /08/*' %$ *+%$'

&"59<=':&" +:*7 -* &'7 "0'N>-*%*7 :&6% /$0$/<%. 1"('-D $%&+:&$:67 ->%.:67 /0"7 26.

[$&< &6% 1'<0(*'$ &.% 1"('-4% "' $:3<9*'*7 ($' "' 1'$(>/&*7 C$ *+%$' &"/"C*&6-8%"' :*

C8:6 9*'&"502+$7 ($' "' 9$-/&D0*7 ($' >9*7 "' 9"'/87 :5:(*587 ($&$%<9.:67 C$ *+%$'

$/":5%1*-8%*7.

F"('-87 $%&+:&$:67 ->%.:67 /0"7 26 -*&$?@ $2.24% C$ *(&*9*:C"@% ($' 2'$ &'7

->%'-*7 69*(&0'(87 :5:(*587 &67 *2($&<:&$:67.

1 0 . +LBAXS W? A HL^KG ]EI ?GBEHDUHEUTI

[$&< &6% 1"('-D $5&D *982=*&$' 6 "0CD :@%1*:6 &.% 1'$("/&4% (1'$("/D 3<:67 ($'

>=' &"5 "51*&80"5), 6 :5%8=*'$ &.% 2*'4:*.% ($' 6 :5%8=*'$ &.% $2.24% ($&< &0>/" 4:&*

%$ *?$:3$9+N*&$' 6 $:3$9D7 ($' ($%"%'(D 9*'&"502+$ &67 *2($&<:&$:67. A% ($&< &'7

1"('-87 6 *2($&<:&$:6 -/"0*+ %$ &*C*+ :* &<:6 C$ 2+%*' 89*2="7 &67 $:3$9"@7 ($' ($9D7

9*'&"502+$7 &67 -* =*'0':-> &.% :5:(*54% ($&$%<9.:67.

b* *5C@%6 ($' 8?"1$ &"5 *02"9<;"5 C$ 2+%"5% "' $/$0$+&6&"' 89*2="' ($' C$

*(1"C*+ 6 L/*@C5%6 FD9.:6 G2($&$:&<&6 ($/> &*=%'(> /"5 8=*' &$ $0->1'$ /0":>%&$)

:@-3.%$ -* &'7 ':=@"5:*7 1'$&<?*'7.
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1 1 . *a@N?UT ?GBEHEUHDU?[@ UHL N]B H^L HL^ +"++2"

P G02"9<;"7 *+%$' 5/"=0*.-8%"7 %$ -*0'-%D:*' -* 1'(87 &"5 1$/<%*7 2'$

/0":(>-':6 :&6% L/60*:+$ */+;9*U67, /0'% $/> &6% /0":.0'%D /$0$9$;D, (<C*

*220<3"5, :=*1+"5 D ;*;$+.:67 /"5 $/$'&*+&$' $/> &" F6->:'" D &$ R.E.F.F. 2'$ &6%

:@%1*:6 &67 *2($&<:&$:67 :&" 1+(&5" FGFFVG.
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 "&,.02 :5(+.745792 223

4".;*".*-.*(+$,7=.0"* *$,+"*".*

1 . 4 ?@ A BD UHL AR? ]E

P' 69*(&0"9"2'(87 2*'4:*'7 /"5 /08/*' %$ ($&$:(*5$:C"@% :&" $%&9'":&<:'",

1'$(0+%"%&$' :* 2*'4:*'7 /0":&$:+$7 ($' 9*'&"502+$7.

V C*-*9'$(D 2*+.:6 (:&6% "/"+$ ($&$9D2*' ($' &" TAE), C$ 9*'&"502*+ ($' .7

69*(&0"9"2'(D 2*+.:6 /0":&$:+$7. G%&>7 &"5 ':"2*+"5 =40"5 ($' >:" &" 15%$&>% /'" ("%&<

:&"% f.E.d. . C$ ($&$:(*5$:C*+ $%$-"%D 2*+.:67 -* ':"15%$-'(> N52>. A%$-"%D 2*+.:67

($' ':"15%$-'(>7 N52>7 C$ ($&$:(*5$:C*+ &"59<=':&"% ($' :&"% =40" &"5 5/"2*+"5 &"5

$%&9'":&$:+"5 (*%"@.

V :@%1*:6 (<C* $%$-"%D7 2*+.:67 -* &6 C*-*9'$(D 2*+.:6  (*(&>7 &"5 fEd ) C$

2+%*&$' -* $2.2> =<9('%"-/"9@(9.%" 1'$&"-D7 &"59<=':&"% 25 mm2, *2(';.&':-8%" :&"

:(50>1*-$ ($' :5%1*>-*%" -* &"% "/9':-> $%< 2 m -8:. ($&$99D9.% :3'2(&D0.%.

V :@%1*:6 &67 $%$-"%D7 2*+.:67 &"5 fEd -* &6 C*-*9'$(D 2*+.:6 &"5

$%&9'":&$:+"5 C$ /0":1'"0':C*+ :&6 -*98&6 /0":3"0<7.

T* $%*?<0&6&6 2*+.:6 9*'&"502+$7 (&0+2.%" ($&$(>053.% 69*(&0"1+.%) :5%18*&$' "

(>-;"7 &"5 $:&80$ &"5 V/m.

2 . 4 ? AgU? A I JKLUHEU]EI

V C*-*9'$(D 2*+.:6 /0"1'$20<3*&$' :&6% $%&+:&"'=6 /0"1'$20$3D &"5 T.A.E.

3 . 4 ? ][UT <? A HL^KG ]EI 2/h
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[$&$:(*5<N*&$' ?*=.0':&> :@:&6-$ 2*+.:67 9*'&"502+$7 "51*&80"5 (>-;"5 &67

2*%%D&0'$7 &"5 V/m.  " :@:&6-$ $/"&*9*+&$' $/> "-<1$ 69*(&0"1+.% /$0"-"+.% -* $5&<

&"5 T.A.E. /"5 /*0'20<3"%&$' :&6% $%&+:&"'=6 /0"1'$20$3D, &" ($C8%$ >-.7 -D("57 3 -.

(*%.-8%$ 1@" 69*(&0>1'$ &.% 1,5 -. -8:. &67 *'1'(D7 -"@3$7 */8(&$:67). T&6% (*3$9D

&"57 ($&$(*5<N*&$' 30*<&'" :@%1*:67 ($' *982="5.

 " :@:&6-$ 2*+.:67 9*'&"502+$7 /08/*' %$ *+%$' $%*?<0&6&" $/> &" :@:&6-$

2*+.:67 /0":&$:+$7. A%*?<0&6&$ :5:&D-$&$ 2*+.:67 C*.0"@%&$' >&$% &" /*1+" 0"D7 &"5

*%>7 1*% */60*<N*' &" <99". A5&> */'&52=<%*&$' >&$% 6 $/>:&$:6 &.% 1@" :5:&6-<&.%

2*+.:67 *+%$' &"59<=':&"% 8-10 3"087 &6% -*2$9@&*06 1'<:&$:6 &.% 2*'.&4%. T&6%

/0"(*'-8%6 /*0+/&.:6 /"5 =06:'-"/"'"@%&$' 69*(&0>1'$ -D("57 3 -., &" /96:'8:&*0"

69*(&0>1'" /08/*' %$ ;0+:(*&$' :* $/>:&$:6 &"59<=':&"% 25-30 -. $/> &6% 2*+.:6 &"5

(&'0+"5. G(&>7 $5&"@, 2'$ &6% :@%1*:6 &"5 &0'24%"5 -* &" V/m =06:'-"/"'*+&$' $2.2>7 RLL

(J1VV) ($' >=' 25-%>7 /"9@(9.%"7 $2.2>7 =$9("@, " "/"+"7 16-'"502*+ 2@0. &"5 /*1+"

0"D7.

[$' ;8;$'$ 2'$ &6% /9D06 $/>1":6 &.% 69*(&0"1+.%, $5&< /08/*' %$ $/8="5% -*&$?@

&"57 $/>:&$:6 &"59<=':&"% (2 * -D("7 69*(&0"1+"5) = 6 -.

V $%&+:&$:6 /"5 /$0"5:'<N*' 2*+.:6 -* 0$;1"*'1*+7 2*'.&87, 1+%*&$' $/> &6% :=8:6:

RA = 0G / Lv

>/"5 RA 6 $%&+:&$:6 &67 2*+.:67 (K), 0G 6 *'1'(D $%&+:&$:6 &"5 *1<3"57 (K*-) ($' Lv

*%*02> -D("7 &"5 69*(&0"1+"5 (-).

T@-3.%$ -* &"57 ($%"%':-"@7, 6 $%&+:&$:6 $5&D7 &67 2*+.:67 /08/*' %$ *+%$'

-'(0>&*06 $/> 10 K. O>2. &67 3@:67 &"5 *1<3"57, $%$-8%*&$' %$ */'&*5=C*+ 6

/0"$%$3*0C*+:$ $/$+&6:6. G<% 1*% *+%$' 15%$&D 6 */+&*5?6 &67 $%.&80. &'-D7 2*+.:67,

C$ /0":&*C"@% :&" &0+2.%" 2*+.:67 ($' /0>:C*&$ 69*(&0>1'$ &604%&$7 &'7

/0"$%$3*0C*+:*7 $/$'&D:*'7 $/":&<:*.%. P $%<1"="7 1*% 1'($'"@&$' /0>:C*&67

$-"';D7.
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V 1'$&"-D C$ /0":1'"0':C*+ :&6 -*98&6 /0":3"0<7 $99< C$ *+%$' ($&’*9<=':&" 35

&.=9:&.

4 . . ULN^@EXABP I *^@NPU? A I

V 69*(&0"9"2'(D *2($&<:&$:6 &"5 $%&9'":&$:+"5, &$ -*&$99'(< -806 &"5 V/m, 6

-*&$99'(D 2*0$%"28350$, "' -*&$99'(87 1*?$-*%87 (*%"@ ($' "' $2.2"+ 2*+.:67 &.%

$/$2.28.% 5/*0&<:*.% :5%18"%&$' -* N52> *?+:.:67 15%$-'("@ (':"15%$-'(D 28350$) D

($&*5C*+$% :* $%$-"%D 2*+.:67.

P' 1*5&*0*@"5:*7 ':"15%$-'(87 :5%18:*'7 &.% 69*(&0"9"2'(4% *2($&$:&<:*.%

$3"0"@% &6% ':"15%$-'(D :@%1*:6 >9.% &.% -*&$99'(4% $2.24% &"5 $%&9'":&$:+"5, /"5

2*'&%'<N"5% -*&$?@ &"57.

V *3$0-"2D &"5 /0"&@/"5 HD384 C$ 2+%*' $/> &"57 1'$2.%'N>-*%"57 2'$ &"%

/0":1'"0':-> &.% 1'$&"-4% $2.24% 2*+.:67 ($' ':"15%$-'(D7 /0":&$:+$7 &"5

$%&9'":&$:+"5 (*%"@.

V (@0'$ ':"15%$-'(D 28350$, ($&$:(*5$:-8%6 $/> */'%'(*9.-8%" =$9(> D

"0*+=$9(", :5%18*&$' -* &"% $2.2> 2*+.:67 ($' ':"15%$-'(4% :5%18:*.%, >:" &" 15%$&>%

/96:'8:&*0$ :&"% f*%'(> E+%$($ d$-69D7  <:67. a$ *+%$' *02$:&60'$(< 1"('-$:-8%6 ($&<

GOP -GR 50164-1.
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 "&,.02 :5(+.745792 224

*.7.:. (*$* 2=7 7, .0"57$,.02* :5(* 7*.7*)

1 . 7W?V ABPKE^@L – 4? AgU? A I 7@H A B?KE^@ABSI :KLUHEU]EI

T&6% /$0"@:$ ($&$:(*5D */'982*&$' 6 /0":&$:+$ -8:. $(+1$7 Franklin (($'

*%$99$(&'(< -8:. (9.;"@ Faraday). G/+:67 */'982*&$' 6 *3$0-"2D :5%15$:-"@

C*-*9'$(D7 2*+.:67 (/"5 =06:'-"/"'*+&$' ($' .7 69*(&0"9"2'(D 2*+.:6) ($' ($&$(>053.%

69*(&0"1+.%, >/.7 $%$/&@::*&$' :&$ */>-*%$.

 $ 59'(< /"5 C$ =06:'-"/"'6C"@%, 6 :=*1+$:6 ($' 6 ($&$:(*5D &"5 :5:&D-$&"7 C$

*+%$' :@-3.%$ -* &$ GOP  E 1501-04-50-01-00 (T599*(&D0'" :@:&6-$ :5:&6-<&.%

$%&'(*0$5%'(D7 /0":&$:+$7) ($' GOP  E 1501-04-50-02-00 (A2.2"+ ($C>1"5 :5:&6-<&.%

$%&'(*0$5%'(D7 /0":&$:+$7).

2 . "V[H?K A BS 7@H A B?KE^@ABS :KLUHEU]E

G2($C+:&$&$' 2'$ &6% $%&'(*0$5%'(D /0":&$:+$ T&<C-67 IV ($&< GOP GR62305,

T@:&6-$ A%&'(*0$5%'(D7 E0":&$:+$7 (T.A.E.) /"5 $/"&*9*+&$' $/>:

- ($&$(>0536 $(+1$ ($(+1$ :@996U67 – $9*?'(*0$@%"5 Franklin).

- $/$2.2> (($&$(>053"7 $2.2>7 :&" (&+0'").

- ($&$:(*587 2*+.:67 :&" 81$3"7.

V $(+1$ Franklin -D("57 1 -., :&60+N*&$' :* $%"?*+1.&6 :'160":.9D%$ 1 {’’. V $(+1$

&"5 $9*?'(*0$@%"5 &"/"C*&*+&$' :* @U"7 &"59<=':&"% 4 -. $/> &6% /9<($ "0"3D7 &"5

':"2*+"5

A/> &6% ;<:6 &67 $(+1$7 ?*('%< ($&$(>053"7 $/$2.2>7, " "/"+"7 :&6% <%.

*/'3<%*'$ &67 /9<($7 "0"3D7 &"5 ':"2*+"5 1'$(9$1+N*&$' :* 1@" (9<1"57. P' (9<1"' $5&"+

($&$9D2"5% :* 1@" $%&'1'$-*&0'(87 2.%+*7 &"5 (&+:-$&"7, >/"5 ($' :5%18"%&$' -* &'7
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$%$-"%87 &.% *2(';.&':-8%.% ($&$("0@3.% $/$2.24%. f'$ &" $%&9'":&<:'" (*%"@, 9>2.

&67 2*'&%+$:67 -* &6 C<9$::$ >9"' "' *(&>7 :(50"18-$&"7 $/$2.2"+ *+%$' =$9@;1'%"'

$%"?*+1.&"', 1'$&"-D7 Z10 =9:&. g9"' "' *2(';.&':-8%"' $/$2.2"+ &"5 $%&9'":&$:+"5

(*%"@ C$ *+%$' =$9@;1'%"' C*0-< */'U*51$0250.-8%"' Z10 =9:&.

G%$99$(&'(< ($' 1'$&604%&$7 &" :@:&6-$ ($C>1"5 >/.7 $%.&80. /*0'20<3*&$',

2+%*&$' 1*(&> :@:&6-$ :599"2D7 :* -"03D (9.;"@ Faraday. P' $2.2"+ :599"2D7 */+ &67

(*0$-":(*/D7 C$ *+%$' =$9@;1'%"' $%"?*+1.&"', 1'$&"-D7 Z10 =9:&. :&60'N>-*%"' -*

($&<9969$ :&60+2-$&$ &" /"9@ $%< 1 -. ($' "/.:1D/"&* /0'% ($' -*&< $/> (<C* $99$2D

($&*@C5%:67.

 " :@:&6-$ 2*+.:67 *+%$' -'(&>, $/"&*9"@-*%" $/> &$'%+$ =$9@;1'%6 C*0-<

*/'U*51$0250.-8%6 1'$:&<:*.% 40d4 =9:&. *2($&*:&6-8%6 :* 1'<&$?6 (9*':&"@ ;0>="5

:&" :(50>1*-$ &.% C*-*9+.% &"5 (&'0+"5 ($' 4 69*(&0>1'$ 2*+.:67 /"5 &"/"C*&"@%&$'

:&'7 2.%+*7 &67 (<&"U67 &.% C*-*9+.%, =$9@;1'%$ */'=$9(.-8%$ -* 1'$:&<:*'7 Z17d1500

=9:&.

g9$ &$ 59'(< &"5 T.A.E. C$ *+%$' *02$:&60'$(< 1"('-$:-8%$ ($&< GOP GR 50164.

G(&>7 $/> &'7 /0"1'$20$387 &.% 59'(4% &"5 T.A.E. /"5 /$0$&+C*%&$' :&6% /$0"@:$,

:&" E$0<0&6-$ /*0'9$-;<%"%&$' f*%'(87 E0"1'$20$387 2'$ &$ 59'(< :599"2D7 ($'

$/$2.2D7 (*0$5%'("@ /9D2-$&"7.

2.1 A(+1$ Franklin

V $(+1$ Franklin C$ *+%$' ($&$:(*5$:-8%6 $/> 69*(&0"95&'(< */'%'(*9.-8%"

"0*+=$9(" (Ms/eNi) ($' C$ *+%$' ($&<99696 2'$ :&D0'?6 :* :.9D%$ 1 {’’. V :@%1*:6 -* &"%

$2.2> ($C>1"5 C$ 2+%*&$' -* ("99<0" =<9('%" */'%'(*9.-8%" -* $(0"18(&6.

2.2 d$9@;1'%"7 $2.2>7 1'$&"-D7 Z10 =9:&.

P' *2(';.&':-8%"' :&" :(50>1*-$ ($&$(>053"' $/$2.2"+, *+%$' =$9@;1'%"'

*/'U*51$0250.-8%"' *% C*0-4, 1'$-8&0"5 Z10 =9:&.
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T5%18"%&$' -* *'1'("@7 :3'2(&D0*7 1'$:&$@0.:67 $/> */'U*51$0250.-8%" *%

C*0-4 =<95;$. A/> +1'" 59'(> *+%$' ($&$:(*5$:-8%"' ($' "' :@%1*:-"'-:&60+2-$&$ /"5

:5%18"5% ($%< 2 -. &"59<=':&"%) &"57 *2(';.&':-8%"57 $2.2"@7 -* &"% :'160> "/9':->

&"5 :(50"18-$&"7.

P' *2(';.&':-8%"' ($&$(>053"' $/$2.2"+ ($&$9D2"5% :&6% C*-*9'$(D 2*+.:6, >/"5

($' :5%18"%&$' -* /$0>-"'"57 :3'2(&D0*7 -* &6% &$'%+$ &67 C*-*9'$(D7 2*+.:67.

2.3  $'%+$ 2*+.:67 =$9@;1'%6 1'$&"-D7 40=9:&. x 4 =9:&.

V &$'%+$ 2*+.:67 &"/"C*&*+&$' *%&>7 &"5 :(50"18-$&"7 :&$ /*0'-*&0'(< &"'=*+$ &.%

C*-*9+.% &"5 (&'0+"5 :* -"03D (9*':&"@ 1$(&59+"5. T5%18*&$' -* &"% "/9':-> -* *'1'("@7

:3'2(&D0*7 $%< 2 -.

T&'7 4 2.%+*7 &67 C*-*9+.:67 &"5 (&'0+"5, :5%18"%&$' -* &6% &$'%+$ &67 2*+.:67 -8:.

*'1'("@ :3'2(&D0$, 4 $2.2"+ =<9('%"', 1'$-8&0"5 Z8 =9:&., "' "/"+"' *?*0=>-*%"' $/> &"

:(50>1*-$ &67 C*-*9+.:67 "1*@"%&$7 "0'N>%&'$, ($&$9D2"5% :&$ &8::*0$ 69*(&0>1'$

/0>:C*&67 2*+.:67.

V :@%1*:6 &.% $2.24% -* &$ 69*(&0>1'$, 2+%*&$' -* *'1'("@7 :3'2(&D0*7.

2.4 V9*(&0>1'$ 2*+.:67

 $ 69*(&0>1'$ 2*+.:67 C$ *+%$' 1'$-8&0"5 Z17 =9:&. ($' -D("57 1500 =9:&., C*0-< D

69*(&0"95&'(< */'=$9(.-8%$ -* =$9@;1'%6 U5=D ($' ("=9'"&>-6:6 5/8,, :&$ 1@" <(0$ 2'$

&6% 15%$&>&6&$ */'-D(5%:D7 &"57 -* ("=9'.&D "0*'=<9('%6 -"@3$.

G/+:67 2+%"%&$' 1*(&< ($' :&$50"*'1D 69*(&0>1'$, 2$9;$%':-8%$ *% C*0-4 (DIN 17100),

&@/"5 (&"-D7) ($&< DIN 48852S, -D("57 2,5 m.

2.5 A%&'1'$;0.&'(D E0":&$:+$
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P/"'":1D/"&* 25-%>7 $2.2>7 1'$/*0%< &6% */'3<%*'$ &"5 *1<3"57 D $99<N*' -8:",

($&< &6% 1'89*5:D &"5 $/> &6% 1'*/'3<%*'$ $99$2D7, ($' :* $/>:&$:6 $/> 20 *(. -8:$ 8.7

20 *(. 8?. $/’$5&D% (:5%"9'(< 40 *(.) C$ &59+2*&$' -* *'1'(D $%&'1'$;0.&'(D &$'%+$ PVC

/0"7 $/"352D 1'$;04:*47 &"5, 9>2. $99$2D7 -8:"5.

3 . "U[H?K A BS 7@H A B?KE^@ABS :KLUHEU]E

3.1. f*%'(< :&"'=*+$

O>2. &67 *2($&<:&$:67 *5$+:C6&.% :5:&6-<&.% $5&"-$&':-4%, /08/*' %$

/0";9*3C*+ ($' :@:&6-$ /0":&$:+$7 &"5 *?"/9':-"@ $/> $&-":3$'0'(87 ($' <99*7

5/*0&<:*'7, "' "/"+*7 &"% ($&$/"%"@%.

V /0":&$:+$ */'&52=<%*&$' -8:. $/$2.24% 5/*0&<:*.% (SPD-Surge Protection

Devices), "' "/"+"' *2($C+:&$%&$' :&"% f*%'(> E+%$($ d$-69D7  <:67 (/0.&*@"5:$

/0":&$:+$) ($' :&"% E+%$($ A5&"-$&':-4% (1*5&*0*@"5:$ /0":&$:+$).

3.2. E0.&*@"5:$ /0":&$:+$

T&"% f*%'(> E+%$($ d$-69D7  <:67, -*&< &"% 2*%'(> 1'$(>/&6 ($' /0'% $/> &'7 2*%'(87

$:3<9*'*7 &"/"C*&"@%&$' $/$2.2"+ (0"5:&'(4% 5/*0&<:*.% (:&'7 &0*'7 3<:*'7 ($' &"%

"518&*0") -* "%"-$:&'(> 0*@-$ *(3>0&':67 70 kA 5/> (0"5:&'(D &<:6 (5-$&"-"03D7

8/20 -s ($' -82':&" 0*@-$ *(3>0&':67 100 kA 5/> (0"5:&'(D &<:6 (5-$&"-"03D7 8/20 -s,

15 kA 5/> (0"5:&'(D &<:6 (5-$&"-"03D7 10/350 -s . V /$0$-8%"5:$ &<:6 5/> &"

"%"-$:&'(> 0*@-$ */'982*&$' $/> ($&$9>2"57 ($&$:(*5$:&4% 1,6 kV, 4:&* %$ /$08=*&$'

:6-$%&'(D /0":&$:+$ :&'7 ($&<%&6 *50':(>-*%*7 69*(&0"%'(87 :5:(*587 (-*&06&'(87

1'$&<?*'7, PLC, soft starter (9/).

3.3. F*5&*0*@"5:$ /0":&$:+$

3.3.1.E0":&$:+$ 20$--4% &0"3"1":+$7
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f'$ /0>:C*&6 /0":&$:+$ &.% *5$+:C6&.% 69*(&0"%'(4% :5:(*54% /"5 ;0+:("%&$'

:&"% E+%$($ A5&"-$&':-4%, &"/"C*&"@%&$' :&6% 20$--D &0"3"1":+$7 &"5 E+%$($

$/$2.2*+7 5/*0&<:*.% 1*5&*0*@"5:$7 /0":&$:+$7.

P' $/$2.2*+7 &"/"C*&"@%&$' /$0<9969$ /0"7 &" 1+(&5", &>:" :&"% $2.2> 3<:67 >:"

($' :&"% "518&*0", 8="5% 1* "%"-$:&'(> 0*@-$ *(3>0&':67 15 kA 5/> (0"5:&'(D &<:6

(5-$&"-"03D7 8/20 -s, -82':&" 0*@-$ *(3>0&':67 40 kA 5/> (0"5:&'(D &<:6

(5-$&"-"03D7 8/20 -s, ($' /$0$-8%"5:$ &<:6 1,6 kV 5/> (0"5:&'(D &<:6 30 kA

(5-$&"-"03D7 8/20 -s, 0,95 kV 5/> (0"5:&'(D &<:6 5 kA (5-$&"-"03D7 8/20 -s.

3.3.2.E0":&$:+$ 20$--4% :6-<&.%

A/$2.2"+ 5/*0&<:*.% C$ *2($&$:&$C"@% :* (<C* 20$--D U63'$(4% ($' $%$9"2'(4%

:6-<&.% $/> &$ >02$%$ /*1+"5 /0"7 &"%  TG.
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 "&,.02 :5(+.745792 225

:.,70"* +.7,(=2* &7=2<2*  7*2* ";* 630 7

1 . 4 ?@ A BD

P' 69*(&0'("+ /+%$(*7 1'$%"-D7 /+%$($7 =$-69D7 &<:67 C$ *+%$' -*&$99'("+ &@/"5 /*1+.%

($&<9969"' 2'$ *9*@C*06 810$:6 :&" 1</*1". E0""0+N"%&$' (50+.7 2'$ 69*(&0"9"2'(>

59'(> :&60'N>-*%" :* 0<2$ DIN. g9"' "' =*'0':-"+ C$ 2+%"%&$' $/> &6% *-/0>7 /9*50<. a$

*+%$' */':(8U'-"' $/> &6% *-/0>7 /9*50<.

2 . :KYH^JE

V ($&$:(*5D &"5 /+%$($ =$-69D7 &<:67 C$ /08/*' %$ *+%$' :@-3.%6 -* &" /0>&5/" GR

60439 - 1

3 . 2W?BHK ABD &EKEBHTK AUH A BD

P 2*%'(>7 /+%$($7 =$-69D7 &<:67 C$ /08/*' %$ 8=*' &$ /$0$(<&. 69*(&0'(<

=$0$(&60':&'(<:

P%"-$:&'(D &<:6 9*'&"502+$7 400 V  (8.7 ($'  690 V)

A0'C->7 Z<:*.% 3Ph +N +PE

 <:6 ->%.:67 Ui 1000 V

T5=%>&6&$ O*'&"502+$7 50 / 60 Vz

O*'&"502+$ :* :@:&6-$ 2*'4:*.7  R (D TT - IT)

_*@-$ A%&"=D7 :* ;0$=5(@(9.-$ ]cw (kA -

rms/1sec)

Maximum 25 KA / 1s
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4 . 0EHEUB?^S

 " -*&$99'(> -80"7 &"5 /+%$($ 1'$%"-D7 C$ *+%$' ($&$:(*5$:-8%" $/> =$9@;1'%"

-*&$99'(> 89$:-$ /<="57 &"59<=':&"% 1,5 mm -* */'(<95U6 C*0-'(< /"95-*0':-8%67

*/"?*'1'(D7 /"@10$7. f'$ >9$ &$ ?*=.0':&< :&$C*0< -*&$99'(< -806 (169$1D -*&./'(87

/9<(*7, ;<:*'7 :&D0'?67 &"5 1'$("/&'("@ 59'("@, /9*50'(< -*&$99'(< ($9@--$&$ (&9) C$

/08/*' %$ 5/<0=*' 69*(&0'(D :5%8=*'$ &>:" -*&$?@ &"57 >:" ($' -* &"% $2.2> 2*+.:67 &"5

69*(&0'("@ /+%$($ *?$:3$9+N"%&$7 &6% 2*+.:6 >9.% &.% :&$C*04% -*&$99'(4% -80.% &"5.

T* >9$ &$ ('%"@-*%$ -*&$99'(< -806 (/= />0&*7, $%"'24-*%*7 -*&4/*7) C$ /08/*' %$

&"/"C*&6C*+ $2.2>7 /0":&$:+$7 (/= /9*?+1$ 2*'4:*.7) .

P ;$C->7 /0":&$:+$7 (]_) &"5 69*(&0'("@ /+%$($ C$ *+%$' :@-3.%$ -* &"

E0>&5/" IEC 60529 /"5 C$ 1694%*&$' :&$ /':&"/"'6&'(< 1"('-4% &@/"5 ($' 6

($&$:(*5D &"5 69*(&0'("@ /+%$($ C$ *+%$' &8&"'$ 4:&* %$ */'&52=<%*&$' ;$C->7

/0":&$:+$7 +:"7 D ($9@&*0"7 $/> IP 44. O ;$C->7 /0":&$:+$7 &"5 69*(&0'("@ /+%$($

8%$%&' -6=$%'(4% (0"@:*.% C$ /08/*' %$ *+%$' ][07 >/.7 $5&>7 "0+N*&$' :&" /0>&5/"

GR50102.

f'$ &6% 1'$%"-D &"5 69*(&0'("@ 0*@-$&"7 :&$ 1'<3"0$ (5(94-$&$ &"5 69*(&0'("@

/+%$($ C$ /08/*' %$ =06:'-"/"'"@%&$' ($&< &" 15%$&> /0"($&$:(*5$:-8%*7 1'$%"-87.

G'1'(>&*0$: $) 6 (@0'$ 1'$%"-D :&"% 69*(&0'(> /+%$($ C$ /08/*' %$ 2+%*&$' -* =0D:6

&5/"/"'6-8%.% -/9"( 1'$%"-D7 ($' ;) 6 1'$%"-D :* :*'0< -'(0"$5&"-<&.% 1'$("/&4%

C$ /08/*' %$ 2+%*&$' -* &6% =0D:6 &5/"/"'6-8%.% 2*3504% =$9("@ ($&<996967

"%"-$:&'(D7 8%&$:67.

TD-$%:6 E+%$($ F'$%"-D7, TD-$%:6 T5:(*54%: T&6% *-/0>7 &"5 >U6 " 69*(&0'(>7

/+%$($7 C$ 380*' /'%$(+1$ -* &" >%"-$, &6% 1'*@C5%:6 &"5 ($&$:(*5$:&D ($' &"% $0'C->

/$0$2.2D7 (D <99" =$0$(&60':&'(> :&"'=*+" &"5 802"5). [<C* :5:(*5D C$ 380*' &6%

"%"-$:+$ &67 :@-3.%$ -* &$ -"%"20$--'(< :=81'$ */'&08/"%&$7 :&"% =0D:&6 &"% :$3D

1'$=.0':-> &.% (5(9.-<&.% /"5 $3"0< (<C* :5:(*5D. V :D-$%:6 /08/*' %$ *+%$'

$%C*(&'(D ($' :.:&< &"/"C*&6-8%6 :* (<C* :5:(*5D. T&" *:.&*0'(> &"5 69*(&0'("@

/+%$($ C$ 5/<0=*' :D-$%:6 &.% -/$04% (<C* 3<:67 ($99< ($' &.% -/$04% "51*&80"5 ($'
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2*+.:67). G/+:67 C$ 5/<0=*' /9D067 :D-$%:6 >9.% &.% ($9.1+.% &.% ;"6C6&'(4%

(5(9.-<&.%.

P' -/<0*7 Z<:*.%, P51*&80"5 ($' f*+.:67 C$ *+%$' */'($::'&*0.-8%*7. P' -/<0*7

P51*&80"5 C$ 8="5% +:6 1'$&"-D -* &'7 -/<0*7 3<:*.%, ($' "' -/<0*7 2*+.:67

&"59<=':&"% &6% -':D 1'$&"-D &.% -/$04% 3<:*.%.

P (<C* /+%$($7 C$ 8=*' */<0(*'$ *:.&*0'("@ =40"5 &"59<=':&"% 25% 2'$ -*99"%&'(D

$@?6:6 &>:" 3"0&+.% >:" ($' &"/"C*&6-8%.% :5:(*54%.

5 . :AUHLJLATH A BD +LB AXg@  aJL^ BEA *? AKDI

P 69*(&0'(>7 /+%$($7 C$ /08/*' %$ /960*+ &'7 $/$'&D:*'7 &.% *?D7 1"('-4% &@/"5

:@-3.%$ -* &" /0>&5/" EN  60439-1:

· F"('-D $%@U.:67 C*0-"(0$:+$7

· F"('-D 1'69*(&0'(D7 :&<C-67

· F"('-D $%&"=D7 :* ;0$=5(5(94-$&$

· F"('-D $?'"/':&+$7 &.% :5:&6-<&.% /0":&$:+$7

· F"('-D &.% $/":&<:*.% /*0'C.0+.% ($' *0/5:-"@

· F"('-D &67 -6=$%'(D7 9*'&"502+$7

· F"('-D &"5 ;$C-"@ /0":&$:+$7.

G/+:67 C$ /08/*' %$ *(&*9*:C"@% "' /$0$(<&. 1"('-87 :*'0<7 ($' %$ *(1"C*+ &" $%&+:&"'="

/0.&>("99" 1"('-4% :*'0<7:

· Y9*2="7 &67 :5%1*:-"9"2+$7 ($' 89*2="7 &.% ;"6C6&'(4% (5(9.-<&.%

· F'69*(&0'(D 1"('-D

· Y9*2="7 &.% :5:(*54% /0":&$:+$7 ($' :5%8=*'$7 &"5 (5(94-$&"7 2*+.:67

G3>:"% "' /+%$(*7 5/":&"@% 1"('-87 :*'0<7 $/> &"% ($&$:(*5$:&D &"57 ($' >=' $/>

1'$/':&*5-8%" 3"08$ *982="5, $5&>7 C$ /08/*' %$ *+%$' /':&"/"'6-8%"7 2'$ &8&"'*7

1"('-87, ($' %$ 1'$C8&*' 1'$(0';.-8%$ >02$%$ *982="5.

165



a$ 5/";96C"@% $/> &"57 1'$2.%'N>-*%"57 :&6 3<:6 &67 /0":3"0<7 &$ /':&"/"'6&'(< /"5

N6&"@%&$' $/> &"% [bG, :&6 3<:6 1* /0":(>-':67 &"5 *?"/9':-"@ &$ &*9'(< /':&"/"'6&'(<

.7 <%..

6 . +AEUODWAUT :LAY HTHEI

P /+%$($7 C$ 380*' 5/"=0*.&'(< &6% :D-$%:6 “ CE “ :@-3.%$ -* &'7

G50./$X(87 P162+*7 R8$7 E0":822':67  73/23 , 89/336 ($' 93/68 .

G/+:67 -$N+ -* &"% 69*(&0'(> /+%$($ =$-69D7 &<:67 C$ /08/*' %$ /$0$1"C"@% $/>

&"% $%<1"=" -"%"20$--'(< ($' /"9520$--'(< 69*(&0"9"2'(< :=81'$ ($&$:(*5D7 ($C47

($' /9D06 :=81'$ (9*--":*'04%.

7 .  E Y K G E @ E H[ @ J A @ D B[ @

T* (<C* /+%$($ C$ &"/"C*&6C"@% >9$ &$ >02$%$, "' :5:(*587 ($' &$ *?$0&D-$&$ /"5

*+%$' $/$0$+&6&$ 2'$ &6% :.:&D 9*'&"502+$ (<C* (5(94-$&"7 3.&':-"@ D (+%6:67.

G%1*'(&'(< $%$380"%&$' 2'$ "0':-8%"57 ->%" 1'$(>/&*7 ($' 9"'/< >02$%$ :&" $%&+:&"'="

<0C0" &"5 &'-"9"2+"5 ($' *%1*'(&'(< */+:67 1+1"%&$' :&$ :=81'$ >:$ /$0"5:'<N"%&$' :&6

b*98&6.

f*%'(< $/> /9*50<7 :52(0>&6:67 /0";98/"%&$' &$ *?D7 2'$ &"57 /+%$(*7:

· T&6% *+:"1" (<C* /+%$($ C$ 5/<0=*' 1'$(>/&67 3"0&+"5 -* /0":&$:+$ ($'

*%1*'(&'(87 95=%+*7 -* &'7 $:3<9*'87 &"57, ($C47 ($' :@:&6-$ /0.&*@"5:$7

$%&'(*0$5%'(D7 /0":&$:+$7.

· P' 20$--87 $%$=.0D:*.7 3.&':-"@ ($' 0*5-$&"1"&4% C$ /0":&$&*@"%&$' -*

-'(0"$5&>-$&"57.
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· P' 20$--87 $%$=406:67 /0"7 (9'-$&':&'(< C$ /0":&$&*@"%&$' -* -'(0"$5&>-$&"57

(-* =$0$(&60':&'(D ($-/@96 /0":&$:+$7 ('%6&D0.%) ($' C$ 1'$(>/&"%&$' -*

1'/"9'(> 1'$(>/&6 0<2$7.

· T&'7 20$--87 /0"7 3.&':&'(< :4-$&$ ($' 0*5-$&"1>&*7 C$ /0";98/"%&$' 0*98

1'$352D7, -* "-$1"/"+6:6 &.% 20$--4% D :&6% *+:"1" &"5 /+%$($ -*&< &"% 2*%'(>

1'$(>/&6.

· T&'7 20$--87 &0"3"1>&6:67 ('%6&D0.% C$ /0";98/"%&$' $5&>-$&"' 1'$(>/&*7,

*(('%6&D7 ('%6&D0$, /'*:&'(< ("5-/'< =*'0':-"@ ($' *%1*'(&'(87 95=%+*7.

· T&6% /0>:"U6 &.% /'%<(.% C$ 5/<0=*' */'9"2'(>7 1'$(>/&67 3 C8:*.% (bAN – OFF

– AUTO) " "/"+"7 C$ 1+%*' &6 15%$&>&6&$ &"/'("@ =*'0':-"@ (<C* ('%6&D0$ (C8:6

MAN), $/"->%.:67 ('%6&D0$ 2'$ :5%&D06:6 (C8:6 OFF) ($' *982="5 &"5 ('%6&D0$

$/> &" :@:&6-$ $5&"-$&':-"@ (C8:6 AUTO). P' ('%6&D0*7 /"5 C$ *982="%&$' -*

$5&>% &"% &0>/" C$ *+%$' "' $%&9+*7 (*%"@, "' $%&9+*7 95-<&.%, "' $%$1*5&D0*7 ($'

"' $%*-':&D0*7.

· A%$=.0D:*'7 &0"3"1>&6:67 /0"7 5/"/+%$($ C$ 2+%"%&$' -* 1'$(>/&6 3"0&+"5 ($'

$:3<9*'*7 D -* $5&>-$&" 1'$(>/&6.

P' /+%$(*7 =$-69D7 &<:67 C$ *+%$' *?"/9':-8%"' -* >02$%$ -8&06:67 &67 8%&$:67 ($'

&<:67 ($-/*0>-*&0$ ($' ;"9&>-*&0$) -* */'9"2'(> 1'$(>/&6 ;"9&"-8&0"5, -*

-*&$:=6-$&':&87 -8&06:67, -* *%1*'(&'(87 95=%+*7 ($' -* <99$ $/$'&"@-*%$ *?$0&D-$&$.

G%$99$(&'(< -/"0*+ %$ &"/"C*&6C*+ /"95>02$%" -8&06:67 69*(&0'(4% -*2*C4%.

P' (*%&0'("+ /+%$(*7 1'$%"-D7 2*'4%"%&$' :&" (*%&0'(> :@:&6-$ 69*(&0"9"2'(D7

2*+.:67 (C*-*9'$(D 2*+.:6). P' -*&06&87 2*'4%"%&$' :&" +1'" :@:&6-$.

8 . ca V T : ] @ E BE 7 @ H W A L U H E U ] L ^ 0 ? @ L a

G3>:"% $/> &"57 /0":380"%&*7 */'9*2*+ 6 9@:6 &67 U@?67 &"5 *:.&*0'("5 &"5 f*%'("@

E+%$($ &"5 $%&9'":&$:+"5 (*%"@, 6 U5(&'(D :5:(*5D C$ *+%$' *%1*'(&'("@ &@/"5 Rittal, 6

&"/"C8&6:D &67 1* :&6% /0>:"U6 &"5 /+%$($ 1*% C$ -*'4%*' &"% ;$C-> /0":&$:+$7 &"5.
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 "&,.02 :5(+.745792 226

(547,7 2<"0 5.0;, :.,70;,

1. 0LRWA[HPI 7UODW?A?I

P' ("=9'.&87 $:3<9*'*7 2'$ *%&<:*'7 8.7 25 A C$ $/"&*9"@%&$' $/> /"0:*9<%6

500V, *9$=+:&67 '($%>&6&$7 1'$("/D7 70 [A, ($&< DIN 49510, 49511 ($' 49325,

:5%&6(&'(> 35:+22'" 500V ($&< DIN 49360, 49515 ($' VDE 0635, /4-$ ($&< DIN

49630 ($' 49514, 1$(&@9'" ($' 9"'/< *?$0&D-$&$, >/.7 $/$'&"@%&$' 2'$ &6%

($%"%'(D ($' $:3$9D 9*'&"502+$.

P' $:3<9*'*7 (5(9.-<&.% ('%6&D0.% C$ *+%$' ;0$1*+$7 &D?67, *%4 &.% <99.%

(5(9.-<&.% C$ *+%$' &$=*+$7 &D?67.

2. =EREAK[HPI 7UODW?A?I

P' -$=$'0.&87 $:3<9*'*7 C$ =06:'-"/"'6C"@% 2'$ *%&<:*'7 /<%. $/> 25A

*(&>7 $% :6-*'4%*&$' 1'$3"0*&'(< :&$ :=81'$.

P' -$=$'0.&87 $:3<9*'*7 C$ $/"&*9"@%&$' $/> -$=$'0.&> :5%&6(&'(>

35:+22'" ;0$1*+$7 &D?67 500V, ($&< VDE 0660 D ($&< &"57 f*0-$%'("@7 [$%"%':-"@7

DIN 43620, $/> &6 ;<:6 :&D0'?67 &"5 35:'22+"5 ($' 9"'/4% -'(0"I9'(4%, >/.7

$/$'&"@%&$' 2'$ &6% ($%"%'(D ($' $:3$9D 9*'&"502+$. V "%"-$:&'(D '($%>&6&$

1'$("/D7 C$ *+%$' 100 [A ($&’ *9<=':&" 5/> &<:6 8.7 500 V AC.
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3. 5EGLNAEBYJH?I

F'$(>/&*7 /+%$($ &@/"5 TUMBLER 2'$ *%&<:*'7 8.7 100A (0$2"1'$(>/&*7): P'

1'$(>/&*7 $5&"+ *+%$' ($&< VDE 0632.

P' 0$2"1'$(>/&*7 -"%"/"9'("+, 1'/"9'("+ D &0'/"9'("+ (380/220V, 50 HZ) C$

8="5% *?.&*0'(D -"03D >-"'$ -* $5&D &.% -'(0"$5&"-<&.% &"5 &@/"5 "L" &67

/$0$(<&. /$0$20<3"5. V :&*08.:D &"57 C$ 2+%*&$' /<%. :* *'1'(87 0<2*7 -* &6%

;"DC*'$ ($&<9969"5 -<%1$9"5.

 " (8953"7 &.% 0$2"1'$("/&4% C$ *+%$' $/> :5%C*&'(D @96 $%C*(&'(D :*

5U6987 C*0-"(0$:+*7.

4. =ABKLE^HYXEHLA NAEBYJH?I KDGEI

P' -'(0"$5&>-$&"' 1'$(>/&*7 0<2$7 (MCB), -"%"/"9'("+, 1'/"9'("+ D &0'/"9'("+

(380/220V, 50 HZ). P' -'(0"$5&>-$&"' *+%$' *3"1'$:-8%"' -* C*0-'(< ($' -$2%6&'(<

:&"'=*+$, 4:&* $5&>-$&$ %$ 1'$(>/&"5% -8:*7 5/*03"0&+:*'7 :=*&'(< -*2<967

1'<0(*'$7 ($' ;0$=5(5(94-$&$.

 O' -'(0"$5&>-$&"' 1'$(>/&*7 (MCB) C$ /08/*' %$ $%&$/"(0+%"%&$' :&"57

($%"%':-"@7 EN 60 898, EC 898, DIN VDE 0641 -80"7 11.

P' -'(0"$5&>-$&"' 1'$(>/&*7 (MCB) C$ /08/*' %$ :&60+N"%&$' :* 0<2$

:5--*&0'(D /9<&"57 35 mm ($' C$ *+%$' -"%"/"9'("+, 1'/"9'("+, &0'/"9'("+, D

&*&0$/"9'("+.

P' -'(0"$5&>-$&"' /"5 C$ =06:'-"/"'6C"@% C$ /08/*' %$ 8="5% ':=@ 1'$("/D7

-*2$9@&*06 D +:6 $/> &6 :&<C-6 ;0$=5(5(94-$&"7 :&"% /+%$($ /"5

=06:'-"/"'"@%&$' ($' C$ *+%$' &@/"5 ‘/*0'"0':-"@ *%&<:*.7’ (CURRENT LIMITING)

($' >=' ‘-61*%'("@ :6-*+"5’ (ZERO POINT SWITCH).
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T* /*0+/&.:6 /"5 =06:'-"/"'6C"@% -'(0"$5&>-$&"' -'(0>&*067 ':=@"7

1'$("/D7 $/> &6% :&<C-6 ;0$=5(5(94-$&"7 &"5 /+%$($ :&"% "/"+" $%D("5% &>&*

/0'% $/> $5&"@7 C$ /0"&$=C*+ $:3<9*'$ &67 "/"+$7 6 -82':&6 "%"-$:&'(D &67 &'-D

1+%*&$' *%1*'(&'(< $/> &"% /$0$(<&. /+%$($: (a$ /08/*' >-.7 %$ *?*&$:C*+ /"'*7

"%"-$:&'(87 &'-87 35:'22+.% :5%':&< " ($&$:(*5$:&D7 &.% -'(0"$5&"-<&.%).

E+%$($7 -*2+:&.% "%"-$:&'(4% &'-4% $:3$9*'4% /"5 /0"&<::"%&$' &.% -'(0"$5&>-$&.%

1'$("/&4%

T&<C-6 ':=@7 1'$("/D7 &"5 -'(0"$5&>-$&"5 :@-3.%$ -* VDE 0641

h0$=5(5(94-$&"7 A 1,5 KA 3 KA 5 KA 7 KA 10 KA

1.500

3.000

5.000

7.500

10.000

10.000

35 A

FGR

50 A

d_G]AmG A]

63 A

80 A

100 A

T&6% /*0+/&.:6 /"5 C$ /0"&$=C"@% $:3<9*'*7 /0'% $/> &"57

-'(0"$5&>-$&"57 C$ /08/*' -*&$?@ &.% 1@" $5&4% :&"'=*+.% %$ 5/<0=*' */'9"2'(D

9*'&"502+$ -* &'7 /$0$(<&. $/$'&D:*'7:

- T* /*0+/&.:6 :3<9-$&"7 /.=. ;0$=5(@(9.-$ C$ /08/*' %$ $/":5%1*C*+ &"

-'(0>&*0" -80"7 &"5 :5:&D-$&"7.

- G<% $/"&@=*' %$ ?*($C$0+:*' &" ;0$=5(@(9.-$ " -'(0"$5&>-$&"7 &>&* $5&> &"

$%$9$-;<%*' &" /0"62"@-*%" :&"'=*+" /0":&$:+$7, 6 $:3<9*'$ ($' -<9':&$ -*

&"% *9$=':&>&$&" (+%15%" 2'$ /0>(96:6 ;9<;67 :&" :@:&6-$.

P' 1'$(>/&*7 MCB C$ -/"0"@% %$ &0"3"1"&6C"@% (' $%&+:&0"3$ =.0+7 -*+.:6

&67 '($%>&6&$7 (&*=%'(4% =$0$(&60':&'(4%) &"57.

P -6=$%':->7 9*'&"502+$7 C$ /08/*' %$ *+%$' $%*?<0&6&"7 -6=$%'(< $/> &6

9$;D =*'0':-"@, 4:&* %$ $/"3*@2*&$' "' */$387 %$ /$0$-8%"5% (9*':&87 :*

:5%CD(*7 ;0$=5(@(9.:67 D 5/*03>0&':67. a$ /08/*' %$ *+%$' &@/"5 “$5&>-$&"5

*/$%"/9':-"@”.
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P -6=$%':->7 9*'&"502+$7 (<C* />9"5 :* 8%$% /"95/"9'(> -'(0"$5&>-$&"

1'$(>/&6 (MCB), C$ /08/*' %$ :5%18*&$' $/*5C*+$7 -* &"% *:.&*0'(> -6=$%':->

&"5 1'$(>/&6 (MCB) ($' >=' -* &6 9$;D =*'0':-"@.

 " =*'0':&D0'" C$ /08/*' %$ *+%$' &@/"5 “294::$7” (9$;D7), -* 15%$&>&6&$

(9*'14-$&"7 ($' =0D:67 /*0':&0"3'("@ =*'0':&60+"5.

[<C* />9"7 C$ /08/*' %$ 8=*' 8%$ 1'-*&$99'(> C*0-'(> :&"'=*+", 2'$

/0":&$:+$ ($&< 5/*03>0&':67 ($' 8%$ 69*(&0"-$2%6&'(> :&"'=*+", 2'$ /0":&$:+$

($&< ;0$=5(5(94-$&"7 &" "/"+" C$ 1'*2*+0*&$' $/> *%&<:*'7 0*@-$&"7 +:*7 -* 3|5

3"087 &6% "%"-$:&'(D, 2'$ &"57 &@/"57 ‘’L’’ (8=*' $%&'($&$:&$C*+ $/> &"% &@/" ‘’h’’)

($' 5}10 3"087 &6% "%"-$:&'(D 2'$ &"57 &@/"57 ‘’G’’ (8=*' $%&'($&$:&$C*+ $/> &"%

&@/" ‘’C’’).

P' $(0"18(&*7 C$ *+%$' &@/"5 :D0$22$7 (]_ 20) 4:&* %$ *9$=':&"/"'*+&$' "

(+%15%"7 <-*:67 */$3D7.

a$ /08/*' %$ *+%$' 15%$&D 6 */'&>/"5 /0":$0-"2D ;"6C6&'(4% *?$0&6-<&.%

>/.7: /6%+" *02$:+$7, /6%+" 899*'U67 &<:67, */$3D ON-OFF, */$3D :6-$&"1>&6:67

$%<2(67 (alarm) D :5:(*5D $%+=%*5:67 0*@-$&"7 1'$00"D7 30 D 300 mA -*

15%$&>&6&$ *982="5 $/> $/>:&$:6 ($3>/9':6 $/> $/>:&$:6).

5. 7 ^ H Y XE H L A + A E B YJ H ? I . U R a L I 0 W ? A U H L a  aJ L^ ( M C C B ) 3 0 -

6 3 07

5.1. f*%'(< T&"'=*+$

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 (MCCB) C$ /08/*' %$ $%&$/"(0+%"%&$'

:&$ E0>&5/$ IEC 60947-1 ($' 60947-2 D :&$ $%&+:&"'=$ E0>&5/$ &.% 1'$3>0.%

=.04%--*94% (VDE 0660, BS 4752, NF EN 60 947-1/2):

* C$ /08/*' %$ *+%$' ($&62"0+$7 A -* '($%>&6&$ 1'$("/D7 :* 9*'&"502+$ (Ics) +:6 -* &6%
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'($%>&6&$ 1'$("/D7 -*2+:&"5 ;0$=5(5(94-$&"7 (Icu)- :* >9" &" *@0"7 &<:67 9*'&"502+$7

2'$ "%"-$:&'(87 *%&<:*'7 8.7 250A, ($' 8.7 &$ 500V 2'$ -*2$9@&*0*7 "%"-$:&'(87

*%&<:*'7-

* C$ *+%$' "%"-$:&'(D7 &<:67 9*'&"502+$7 690 V AC (50/60 Hz)

* C$ *+%$' "%"-$:&'(D7 &<:67 ->%.:67 750 V AC (50/60 Hz)

* C$ /08/*' %$ *+%$' ($&<9969"' 2'$ $/>N*5?6, >/.7 "0+N*&$' $/> &"57 ($%"%':-"@7 IEC

60947-2, /$0<20$3"7 7-27.

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ /08/*' %$ /$0$1+1"%&$' :*

$%$(5(9"@-*%6 :5:(*5$:+$ :@-3.%$ -* &'7 G50./$X(87 P162+*7. P ($&$:(*5$:&D7 C$

/08/*' %$ =06:'-"/"'*+ 1'$1'($:+*7 /$0$2.2D7 /"5 1*% -"9@%"5% &" /*0';<99"%

169$1D 1*% C$ /08/*' %$ =06:'-"/"'"@%&$' CFC’s, =9.0'"@="' 510"2"%<%C0$(*7, -*9<%'

2'$ &'7 *&'(8&*7 :5:(*5$:'4% $/> =$0&>%' (.9./.

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ 1'$&+C*%&$' :* :&$C*0"@ D

;5:-$&.&"@ &@/"5 D :50>-*%"' :* 3"0*+", ($C47 */+:67 ($' :* &0'/"9'("@7 D

&*&0$/"9'("@7. T&"57 $5&>-$&"57 1'$(>/&*7 &@/"5 ;5:-$&.&"@ D :50"-8%"5 :*

3"0*+", -+$ $:3<9*'$ $3>/9':67 C$ /08/*' %$ *-/"1+N*' &6% */$%$:@%1*:6 ($' &6%

$/":@%1*:6 *%>7 $5&>-$&"5 1'$(>/&6 /"5 ;0+:(*&$' :&6 C8:6 “(9*':&>7” (PR).

·"' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ /08/*' %$ 8="5% :=*1'$:&*+ -*

&8&"'" &0>/" 4:&* %$ *+%$' 15%$&D 6 "0'N>%&'$ D (<C*&6 :&D0'?6 &"57, =.0+7 15:-*%*+7

:5%8/*'*7 :&6% $/>1":6 &"57. a$ *+%$' 15%$&>% %$ &0"3"1"&"@%&$', *+&* $/> &6%

/9*50< &67 <3'?67, *+&* &67 $%$=406:67 ($%<%&'/ ($&<%&').

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ /08/*' %$ /$08="5% (9<:6 ->%.:67 ]]

(:@-3.%$ -* &"57 ($%"%':-"@7 IEC 664) -*&$?@ &67 /0>:"U67 ($' &.% *:.&*0'(4%

(5(9.-<&.% ':=@"7.

5.2. [$&$:(*5D, O*'&"502+$, E*0';<99"%

· 2'$ -82':&6 $:3<9*'$, "' */$387 ':=@"7 C$ /08/*' %$ *+%$' -"%.-8%*7, -8:$ :*

/*0+;96-$ $/> C*0-"$%C*(&'(> 59'(>, $/> <99*7 9*'&"502+*7 >/.7 " -6=$%':->7

9*'&"502+$7, &" /*0+;96-$, 6 -"%<1$ *982="5 ($' ;"6C6&'(< *?$0&D-$&$.

·" -6=$%':->7 9*'&"502+$7 &.% $5&"-<&.% 1'$("/&4% ':=@"7 (9*':&"@ &@/"5 C$ /08/*'

%$ *+%$' &@/"5 &$=*+$7 N*@?67 - &$=*+$7 $/>N*5?67, -* 15%$&>&6&$ $3>/9':67 :*
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:3<9-$ /"5 C$ *+%$' $%*?<0&6&6 $/> &6 =*'0"(+%6&6 9*'&"502+$. g9"' "' />9"' C$

/08/*' %$ 9*'&"502"@% &$5&>=0"%$ ($&< &" (9*+:'-", <%"'2-$ ($' $3>/9':6 &"5

$5&>-$&"5 1'$(>/&6.

·"' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ *%*02"/"'"@%&$' -* -+$ -/$08&&$ D

-+$ 9$;D /"5 *5(0'%47 C$ 1*+=%*' &'7 &0*'7 C8:*'7: ON, OFF ($' TRIPPED ((9*':&>7,

$%"'(&>7 ($' $3>/9':6 $%&+:&"'=$).

· 2'$ %$ *?$:3$9':&*+ 6 '($%>&6&$ $/>N*5?67 :@-3.%$ -* IEC 60947-2/7-27:

* " -6=$%':->7 9*'&"502+$7 C$ /08/*' %$ *+%$' :=*1'$:-8%"7 8&:' 4:&* 6 -/$08&&$ D 6

9$;D %$ -/"0*+ %$ *+%$' :&6% C8:6 OFF (P) ->%"% *<% "' */$387 ':=@"7 *+%$' >9*7 $%"'(&87

* :&6 C8:6 OFF (O), 6 -/$08&&$ D 6 9$;D C$ 1*+=%"5% &6% ($&<:&$:6 $/>N*5?67

V $/>N*5?6 C$ /08/*' %$ /0$2-$&"/"'*+&$' -* 1'/9D 1'$("/D :&" (@(9.-$ ':=@"7.

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ -/"0"@% %$ 18="%&$' 8%$ *?<0&6-$

(9*'14-$&"7 2'$ &6% C8:6 “$/>N*5?67” -* 8.7 3 9"5(8&$.

·"' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ /08/*' %$ 1'$C8&"5% 8%$ -/"5&>%

$3>/9':67 ”push to trip”, :&6% /0>:"UD &"57, 2'$ 1"('-D &67 9*'&"502+$7 ($' &"5

$%"+2-$&"7 &.% />9.%.

·6 "%"-$:&'(D 8%&$:6 &"5 $5&>-$&"5 1'$(>/&6, &" -/"5&>% $3>/9':67, 6 $%$2%40':6

&"5 (5(94-$&"7 *?>1"5 ($C47 ($' 6 8%1*'?6 C*&'(D7 $/>N*5?67 /08/*' %$ *+%$'

*5(0'%47 "0$&87 ($' %$ /0":*22+N"%&$' $/> &6% /0>:"U6, -8:. &"5 -/0":&'%"@ -80"57

D &67 />0&$7 &"5 /+%$($.

5.3. E*0'"0':->7 0*@-$&"7, G/'9*(&'(>&6&$, A%&"=D

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ /08/*' %$ 8="5% -*2<96 '($%>&6&$

/*0'"0':-"@ &"5 0*@-$&"7. f'$ ;0$=5(5(94-$&$, 6 -82':&6 C*0-'(D ($&$/>%6:6 I2t C$

/08/*' %$ /*0'"0+N*&$' :*:

* 106 A2s 2'$ "%"-$:&'(87 *%&<:*'7 0*@-$&"7 8.7 250 A

* 5x106 A2s 2'$ "%"-$:&'(87 *%&<:*'7 0*@-$&"7 400 A 8.7 630 A

A5&< &$ =$0$(&60':&'(< C$ */'&08/"5% 5U69D $/>1":6 2'$ &6% &*=%'(D &67 *%':=5-8%67

173



/0":&$:+$7 (cascading) -* &6 =0D:6 :&6% $%$=406:6 $5&"-<&.% 1'$("/&4% ':=@"7

(9*':&"@ &@/"5 D -'(0"$5&"-<&.% 1'$("/&4% 0<2$7.

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ :5-/*0'9$-;<%"5% 8%$ *?<0&6-$

:=*1'$:-8%" %$ $3"/9+N*' &" 1'$(>/&6 :&6% /*0+/&.:6 /"9@ 5U694% 0*5-<&.%

;0$=5(@(9.:67.  " *?<0&6-$ $5&> C$ *+%$' $%*?<0&6&" $/> &6 C*0-"--$2%6&'(D D

69*(&0"%'(D -"%<1$ *982="5.

·"' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5, "' "%"-$:&'(87 *%&<:*'7 &.% "/"+.%

*+%$' +:*7 -* &'7 "%"-$:&'(87 *%&<:*'7 &.% -"%<1.% *982="5 &"57, C$ /08/*' %$

*?$:3$9+N"5% &6% */'9*(&'(D :5%*02$:+$ 2'$ "/"'"1D/"&* 0*@-$ :3<9-$&"7 8.7

&"59<=':&"% 35 kA RMS, -* "/"'"1D/"&* $5&>-$&" 1'$(>/&6 :&6% $%$=406:6 -*

"%"-$:&'(D 8%&$:6 -'(0>&*06 D +:6 -* &" 0.4 &67 "%"-$:&'(D7 8%&$:67 &"5 $5&>-$&"5

1'$(>/&6 /"5 ;0+:(*&$' /0"7 &6% <3'?6.

·6 69*(&0'(D $%&"=D &.% $5&>-$&.% 1'$("/&4% ':=@"7 (9*':&"@ &@/"5, >/.7 "0+N*' "

($%"%':->7 IEC 60947-2, C$ /08/*' %$ *+%$' &"59<=':&"% +:6 -* 3 3"087 &6% *9<=':&6

$/$'&"@-*%6 $/> &"57 ($%"%':-"@7.

5.4. h"6C6&'(< G?$0&D-$&$

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ *+%$' 15%$&>% %$ *3"1'$:&"@%, -*

8%$ -6=$%':-> -"&80 &69*=*'0':-"@ 2'$ 69*(&0'(< *9*2=>-*%6 9*'&"502+$. Y%$7

1'$(>/&67 */'9"2D7 9*'&"502+$7 “=*'0"(+%6&6/$5&>-$&6” :&6% /0>:"U6, >&$% &*C*+ :&6

C8:6 “=*'0"(+%6&67” 9*'&"502+$7, C$ $/"-"%4%*' &"% 69*(&0'(> 89*2=". a$ *+%$' */+:67

15%$&D 6 8%1*'?6 :* $/>:&$:6 &67 =*'0"(+%6&67 D $5&>-$&67 9*'&"502+$7. P =0>%"7

(9*':+-$&"7 &"5 -"&80 &69*=*'0':-"@ C$ *+%$' -'(0>&*0"7 $/> 80 ms. O */$%"/9':->7

$/> $/>:&$:6 C$ /08/*' %$ $/$2"0*@*&$' -*&< &6% $3>/9':6 *?$'&+$7 69*(&0'(4%

:3$9-<&.% (5/*03>0&':6, ;0$=5(@(9.-$, :3<9-$ /0"7 26). K:&>:" $5&> C$ *+%$'

15%$&>%, *<% &" <%"'2-$ /0"($9*+&$' $/> /6%+" *02$:+$7 D 899*'U67 &<:67. P

-6=$%':->7 9*'&"502+$7 &"5 -"&80 &69*=*'0':-"@, C$ /08/*' %$ *+%$' &@/"5

$/"CD(*5:67-*%*02*+$7.

· 6 /0":CD(6 -6=$%':-"@ -"&80 &69*=*'0':-"@ D /*0':&0"3'("@ =*'0':&60+"5 1*% C$

/08/*' %$ */60*<N*' ($C>9"5 &$ =$0$(&60':&'(< &"5 $5&>-$&"5 1'$(>/&6:

* " -6=$%':->7 -"&80 C$ 8=*' &0*'7 15%$&87 C8:*'7 (ON, OFF ($' TRIPPED)
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* :&6% /0>:"U6 &"5 -6=$%':-"@ -"&80 C$ /$08=*&$' 15%$&>&6&$ C*&'(D7 8%1*'?67 &67

($&<:&$:67 &.% */$34% (ON & OFF)

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 C$ /08/*' %$ 8="5% :=*1'$:&*+ 8&:' 4:&*

%$ *?$:3$9+N*&$' 6 $:3$9D7 *2($&<:&$:6 &.% ;"6C6&'(4% *?$0&6-<&.% >/.7, /6%+$

&<:67 (*02$:+$7 ($' 899*'U67 &<:67) ($' ;"6C6&'(87 */$387 8%1*'?67, .7 *?D7:

* C$ /08/*' %$ *+%$' $/"-"%.-8%$ $/> &$ (5(94-$&$ ':=@"7

* >9$ &$ ;"6C6&'(< 69*(&0'(< *?$0&D-$&$ C$ *+%$' &@/"5 “snap-in”, -* (98-*7

* >9$ &$ ;"6C6&'(< *?$0&D-$&$ C$ *+%$' ("'%< 2'$ >96 &6 2(<-$ &.% $5&>-$&.%

1'$("/&4%

* ;"6C6&'(87 9*'&"502+*7 ($' :D-$%:6 &.% $(0"1*(&4% C$ /08/*' %$ *-3$%+N"%&$'

/<%. :&" /9$+:'" &"5 $5&>-$&"5 1'$(>/&6 ($' /<%. :&" +1'" &" ;"6C6&'(> *?<0&6-$.

* 6 /0":CD(6 ;"6C6&'(4% *?$0&6-<&.% 1*% C$ /08/*' %$ $5?<%*' &'7 1'$:&<:*'7 &"5

$5&>-$&"5 1'$(>/&6 ':=@"7.

· 6 /0":CD(6 -6=$%':-"@ -"&80 &69*=*'0':-"@ D /*0':&0*3>-*%"5 =*'0':&60+"5 1*% C$

/08/*' %$ (0@;*' D %$ *-/"1+N*' &'7 05C-+:*'7 &67 :5:(*5D7.

·C$ *+%$' 15%$&>% %$ /0":&*C*+ /0":&$:+$ :3<9-$&"7 /0"7 26 :&"57 $5&>-$&"57

1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5, -* &6% /0":CD(6 *%>7 :&"'=*+"5 *982="5 0*@-$&"7

1'$00"D7 (RCD), $/*5C*+$7 :&" :4-$ &"5 1'$(>/&6. V :5:(*5D /"5 /0"(@/&*' C$

/08/*' %$:

* :5-3.%*+ -* &"57 ($%"%':-"@7 IEC 60947-2, /$0<0&6-$ h

* *+%$' /0":&$&*5-8%6 $/> $%*/'C@-6&6 $3>/9':6 >/.7 "0+N"5% "' ($%"%':-"+

* IEC 255 ($' IEC 801-2 8.7 5

* *+%$' 15%$&> %$ 9*'&"502*+ "-$9< :* C*0-"(0$:+$ /*0';<99"%&"7 8.7 ($' -25OC.

* -/"0*+ %$ 9*'&"502D:*' =.0+7 ;"6C6&'(D &0"3"1":+$, 169$1D C$ *+%$' 15%$&D 6

($%"%'(D 9*'&"502+$ :* "/"'"1D/"&* 2-3$:'(> D 3-3$:'(> 1+(&5" -* -+$ &<:6 -*&$?@ 200V

($' 440V, ($C47 */+:67 ($' 6 $3>/9':6 &"5 $5&>-$&"5 1'$(>/&6 $(>-6 ($' :* /*0+/&.:6

;@C':67 &67 &<:67 8.7 80 V.

· C$ /08/*' %$ *+%$' 15%$&>% "' $5&>-$&"' 1'$(>/&*7 (9*':&"@ &@/"5 %$ *3"1'$:&"@% -*

:&"'=*+$ 8%1*'?67 :3$9-<&.%, =.0+7 $5&< %$ /0"($9"@% &6% $3>/9':6 &"5 $5&>-$&"5

1'$(>/&6.

5.5. O*'&"502+*7 E0":&$:+$7
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5.5.1.f*%'(< =$0$(&60':&'(<

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 -* "%"-$:&'(87 *%&<:*'7 8.7 250 A C$

/08/*' %$ 1'$C8&"5% -+$ $/> &'7 1@" -"%<1*7 *982="5 (/"5 -/"0"@% %$

*%$99<::"%&$'):

* C*0-"--$2%6&'(D (C*0-'(D 2'$ /0":&$:+$ 5/*03>0&':67, -$2%6&'(D 2'$ /0":&$:+$

;0$=5(5(94:*.7)

* 69*(&0"%'(D

· "' $5&>-$&"' 1'$(>/&*7 ':=@"7 (9*':&"@ &@/"5 -* "%"-$:&'(87 *%&<:*'7 -*2$9@&*0*7

&.% 250 A C$ /08/*' %$ 1'$C8&"5% 69*(&0"%'(D /0":&$:+$.

·"' -"%<1*7 *982="5 1*% C$ /08/*' %$ $5?<%"5% &'7 1'$:&<:*'7 &"5 $5&>-$&"5

1'$(>/&6

·"' 69*(&0"%'(87 -"%<1*7 *982="5 C$ /08/*' %$ :5-3.%"@% -* &"57 ($%"%':-"@7 IEC

60947-2 , /$0<0&6-$ F ( -8&06:6 RMS &'-4% 0*@-$&"7, 69*(&0"-$2%6&'(D :5-;$&>&6&$

(.9./.)

·>9$ &$ 69*(&0"%'(< *?$0&D-$&$ C$ /08/*' %$ $%&8="5% :* C*0-"(0$:+*7 8.7 125oC.

·"' 69*(&0"%'(87 ($' C*0-"-$2%6&'(87 -"%<1*7 *982="5 C$ /08/*' %$ *+%$'

05C-'N>-*%*7 ($' C$ *+%$' 15%$&D 6 /0":$0-"2D ($95--<&.%, -* :("/> &6% $/"352D

&5=$+$7 */8-;$:67 :&'7 05C-+:*'7.

·"' 05C-+:*'7 /0":&$:+$7 C$ ':=@"5% 2'$ >9"57 &"57 />9"57 &"5 $5&>-$&"5 1'$(>/&6.

5.5.2.a*0-"-$2%6&'(87 -"%<1*7 *982="5 (8.7 250 A)

· =$0$(&60':&'(<:

* 05C-'N>-*%6 C*0-'(D /0":&$:+$

* :&$C*0D -$2%6&'(D /0":&$:+$ 2'$ "%"-$:&'(87 *%&<:*'7 8.7 200 A

* 05C-'N>-*%6 -$2%6&'(D /0":&$:+$ (5 8.7 10 3"087 &6% "%"-$:&'(D 8%&$:6) 2'$

"%"-$:&'(87 *%&<:*'7 -*2$9@&*0*7 $/> 200 A.

* a$ /08/*' %$ *+%$' 15%$&D 6 /0":&$:+$ "51*&80"5. V &'-D 0@C-':67 &67 $3>/9':67

C$ *+%$' +:6 -* $5&D &.% 3<:*.% D 8%$ /":":&> $5&D7 &67 &'-D7 (2*%'(< 50% &67 0@C-':67

&.% 3<:*.%).
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5.5.3.V9*(&0"%'(87 -"%<1*7 *982="5

· =$0$(&60':&'(<:

* /0":&$:+$ -$(0"@ =0>%"5 (LT)

- 05C-'N>-*%6 &'-D ]r -* ;D-$&$ $/> 40% 8.7 100% &67 "%"-$:&'(D7 8%&$:67

&67 -"%<1$7 *982="5.

* /0":&$:+$ ;0$=8.7 =0>%"5 (ST)

- 05C-'N>-*%6 &'-D ]m $/> 2 8.7 10 3"087 &6 C*0-'(D 0@C-':6 ]r,

- 6 =0"%'(D ($C5:&806:6 C$ *+%$' /0"05C-':-8%6 :&$ 40 ms,

* :&'2-'$+$ /0":&$:+$

- 6 0@C-':6 C$ *+%$' :&$C*0D (-*&$?@ 12 8.7 19 3"087 &" ]n, $%<9"2$ &67

"%"-$:&'(D7 8%&$:67)

* "' &*&0$/"9'(87 :5:(*587 C$ /08/*' %$ 8="5% 05C-+:*'7 3 C8:*.% 2'$ /0":&$:+$

"51*&80"5: -6 /0":&$&*5>-*%"7 "518&*0"7 - /0":&$:+$ "51*&80"5 05C-':-8%6 :&" 50%

$5&D7 &.% 3<:*.% - /0":&$:+$ "51*&80"5 -* 0@C-':6 +:6 -* $5&D &.% 3<:*.%.

· 9*'&"502+$ */'&D06:67 3"0&+"5

·P' *?D7 9*'&"502+*7 C$ /08/*' %$ *+%$' *%:.-$&.-8%*7 :&6% 69*(&0"%'(D -"%<1$

*982="5:

* 8%1*'?6 3"0&+"5 -* LED, /"5 $%<;*' /<%. $/> &" 95% &"5 ]r, *%4 $%$;":;D%*'

/<%. $/> &" 105% &"5 ]r

* C$ /08/*' %$ 5/<0=*' 5/"1"=D 2'$ :@%1*:6 -* -+$ *?.&*0'(D :5:(*5D, -* :("/>

&"% 89*2=" &67 9*'&"502+$7 &67 -"%<1$7 *982="5 ($' &"5 -6=$%':-"@ $3>/9':67.

5.5.4.G?*9'2-8%*7 69*(&0"%'(87 -"%<1*7 *982="5 (8%&$:6 +:6 D -*2$9@&*06 $/> 400 A)

· =$0$(&60':&'(<:

* /0":&$:+$ -$(0"@ =0>%"5:

- 0@C-':6 ]r -* ;D-$&$ $/> 40% 8.7 100% &67 "%"-$:&'(D7 8%&$:67 &67

-"%<1$7 *982="5

- 05C-'N>-*%6 =0"%'(D ($C5:&806:6

- 6 &'-D ($&.39+"5 1'$("/D7 C$ *+%$' :&$ 1,2]r ($' 6 &'-D ($&.39+"5 -6 1'$("/D7

-*&< $/> 2 40*7 :&$ 1,05]r,

* /0":&$:+$ ;0$=8.7 =0>%"5:

- 0@C-':6 ]m $/> 2 8.7 10 3"087 &6 C*0-'(D 0@C-':6 ]r
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- =0"%'(D ($C5:&806:6 -* &0*'7 15%$&87 */'9"287, -* D =.0+7 &6 :&$C*0D

:5%<0&6:6 ]2t.

* :&'2-'$+$ /0":&$:+$ 05C-'N>-*%6 $/> 1.5 8.7 11 3"087 &6% "%"-$:&'(D 8%&$:6 ]n

&"5 1'$(>/&6.

- "' &*&0$/"9'(87 :5:(*587 C$ /08/*' %$ 1'$C8&"5% /0":&$:+$ "51*&80"5 -* 3

C8:*'7 0@C-':67 (-6 /0":&$&*5>-*%"7 "518&*0"7, /0":&$:+$ "51*&80"5 -*

0@C-':6 +:6 -* &" 50% &67 0@C-':67 &.% 3<:*.%, /0":&$:+$ "51*&80"5 -*

0@C-':6 +:6 -* &" 100% &67 0@C-':67 &.% 3<:*.%),

* -%D-6 C*0-'(D7 ($&$/>%6:67

- :* *-3<%':6 */$%$9$-;$%>-*%.% 5/*03"0&+:*.%, 6 69*(&0"%'(D -"%<1$

*982="5 C$ /08/*' %$ ;*9&':&"/"'*+ &6% /0":&$:+$ &.% ($9.1+.% ($' &.%

:5:(*54% /"5 ;0+:("%&$' :&6% $%$=406:6, $/"C6(*@"%&$7 :&6 -%D-6 &'7

C*0-"(0$:'$(87 -*&$;"987.

· 9*'&"502+$ */'&D06:67 3"0&+"5

* Y%$7 -6=$%':->7 */+;9*U67 3"0&+"5 C$ /08/*' %$ *+%$' *%:.-$&.-8%"7 :&6%

69*(&0"%'(D -"%<1$ *982="5, -* *%1*+?*'7 LED 2'$ 1'<3"0$ */+/*1$ 3>0&':67 (/.=. 60%,

75%, 90%, ($' 105%, &" LED $%$;":;D%*' 2'$ 105%).

· */'9"287

a$ *+%$' 15%$&>% 6 69*(&0"%'(D -"%<1$ *982="5 %$ 8=*' */'/98"% */'9"287, =.0+7 $@?6:6

&.% 1'$:&<:*.% &"5 1'$(>/&6:

* /0":&$:+$ :3<9-$&"7 /0"7 26, -* 5U69D &'-D 2'$ &6 -'(0>&*06 0@C-':6

* */'&D06:6 3"0&+"5 -* 05C-'N>-*%6 &'-D -8:. -*&$2.2'("@ 1'$(>/&6

* *%1*'(&'(< LED &67 $'&+$7 $3>/9':67 (/0":&$:+$ -$(0"@ =0>%"5, ;0$=8.7 =0>%"5,

:&'2-'$+$, :3<9-$ 2*'4:*.7 *3>:"% N6&6C*+)

· -*&$3"0< 1*1"-8%.% -8:. 1'$@9"5 (BUS), ($' *'1'(>&*0$ >9*7 "' 05C-+:*'7 &67

-"%<1$7 *982="5, -*&0D:*'7 0*@-$&"7 2'$ (<C* 3<:6, $'&+*7 $3>/9':67, ($&<:&$:6

$5&>-$&"5 1'$(>/&6.

6. _ A L X T R E @ A B L ] + A E B YJ H ? I 9L K H ] L ^ E JY 4 0  - 1 6 0 7
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· "' 1'$(>/&*7 3"0&+"5 (9*':&"@ &@/"5 C$ /08/*' %$ $%&$/"(0+%"%&$' :&$ /0>&5/$

IEC 60947-1 ($' 60947-3 D &$ $%&+:&"'=$ /0>&5/$ &.% 1'$3>0.% =.04%--*94% &67

G50./$X(D7 Y%.:67 (UTE, BS, VDE ….):

1. C$ *+%$' "%"-$:&'(D7 &<:67 9*'&"502+$7 690 V AC (50/60 Hz)

2. C$ *+%$' "%"-$:&'(D7 (0"5:&'(D7 &<:67 8 KV.

3. C$ 8="5% "%"-$:&'(D 8%&$:6 ;0$=8.7 =0>%"5 ( Icw ) 2'$ 1 sec 3 KA 2'$ &6

:*'0< -8=0' &$  80 A ($'   5.5 KA 2'$ -*2$9@&*0$ 0*@-$&$ .

· "' 1'$(>/&*7 3"0&+"5 C$ $%&$/"(0+%"%&$' :&" /0>&5/" IEC 68 - 230 (@(9"7  2

(N*:&> ($' 520> /*0';<99"% ).

· "' 1'$(>/&*7 3"0&+"5 C$ 1'$&+C*%&$' :* 15" &@/"57 /9$':+.% -* 3 D 4 />9"57

$%&+:&"'=$ 2'$ &"% (<C* &@/" /9$':+"5.

· " -6=$%':->7 9*'&"502+$7 &"5 1'$(>/&6 3"0&+"5 C$ /08/*' %$ *+%$' &@/"5

&$=*+$7 N*@?67 - $/>N*5?67 ($' C$ *+%$' :@-3.%"7 -* &" /0>&5/" IEC 60947 - 3

/$0<20$3"7 2 - 12. g9"' "' />9"' :5-/*0'9$-;$%"-8%"5 ($' &"5 "51*&80"5 C$

/08/*' %$ 9*'&"502"@% &$5&>=0"%$ ($&< &" <%"'2-$-(9*+:'-" :@-3.%$ -* &" IEC

60947 - 3.

· a$ *?$:3$9+N*&$' 6 '($%>&6&$ $/>N*5?67 :@-3.%$ -* IEC 60947-3 /$0. 7-27:

1. " -6=$%':->7 9*'&"502+$7 C$ /08/*' %$ *+%$' :=*1'$:-8%"7 8&:' 4:&* &"

/*0':&0"3'(> =*'0':&D0'" %$ -/"0*+ %$ *+%$' :&6% C8:6 OFF (P) ->%"% *<% "'

*/$387 ':=@"7 *+%$' >9*7 $%"'(&87.

2. :&6 C8:6 OFF (O), &" /*0':&0"3'(> =*'0':&D0'" C$ 1*+=%*' &6% ($&<:&$:6

$/>N*5?67.

3. 6 $/>:&$:6 -*&$?@ &.% $%"'(&4% */$34% C$ *+%$' -*2$9@&*06 $/> 8mm.

4. "' 1'$(>/&*7 3"0&+"5 C$ -/"0"@% %$ 18="%&$' 8%$ *?<0&6-$ (9*'14-$&"7 2'$

&6% C8:6 “$/>N*5?67” 8.7 ($' 3 9"5(8&$ ( &" (9*+1.-$ *+%$' 15%$&> ($' :&6

C8:6 N*@?6 ‘ON’ ).

· P' 1'$(>/&*7 3"0&+"5 C$ *+%$' 1'/9< -"%.-8%"'.

· P' 1'$(>/&*7 3"0&+"5 C$ *+%$' :=*1'$:-8%"' 8&:' 4:&* %$ /0":$0->N"%&$' "' 15"

;"6C6&'(87 */$387 /"5 C$ /*0'8="%&$' *%&>7 &"5 /9$':+"5 &"5 1'$(>/&6

1. A5&87 "' ;"6C6&'(87 */$387 C$ *+%$' ("'%87 2'$ >96 &6 :*'0< &"5 1'$(>/&6

3"0&+"5.

2. P' ;"6C6&'(87 */$387 C$ /0$2-$&"/"'"@% &'7 3 9*'&"502+*7 : OFF / CAF(/0"
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(9*+:'-" (@0'$7 */$3D7 ) /CAO (/0" <%"'2-$ (@0'$7 */$3D7 ) .

· P' 1'$(>/&*7 3"0&+"5 C$ $%$380"%&$' :* ($&62>0'$ =0D:67 AC23 A =.0+7 -*+.:6

$/>1":67 :&$ 440 V ac 2'$ &$ -*28C6 -8=0' &$ 80 A ($' :&$ 500 V ac 2'$ &"57

-*2$9@&*0"57 1'$(>/&*7.

· P' 1'$(>/&*7 3"0&+"5 C$ *2($C+:&$%&$' *+&* :* :5--*&0'(D 0<2$ *+&* :* /9<&6

/+%$($.

· P' 1'$(>/&*7 3"0&+"5 C$ 8="5% :&$C*0> *-/0>:C'" -D("7 45 mm.

· P' $(0"18(&*7 &.% 1'$("/&4% 3"0&+"5 C$ *3$0->N"%&$' *+&* :* -/<0*7 *+&* >='

·  " /*0':&0"3'(> =*'0':&D0'" C$ 1'$&+C*&$' :&6% /0>:"U6 D /9*50'(< -*

15%$&>&6&$ /0"8(&$:67 ($' :&'7 15" /*0'/&4:*'7.

· V /0":&$:+$ 8%$%&' 5/*03"0&+:*.% D ;0$=5(5(9.-<&.% C$ 1'$:3$9+N*&$' $/>

&"% $%<%&6 $5&>-$&" 1'$(>/&6 ':=@"7 -* ;<:6 &"57 /+%$(*7 */'9"2D7 /"5 C$

1+%"%&$' $/> &"% ($&$:(*5$:&D.

7. _ A L X T R E @ A B L ] + A E B YJ H ? I 9L K H ] L ^ E JY 2 5 0 - 2 5 0 0 7

· "' 1'$(>/&*7 3"0&+"5 (9*':&"@ &@/"5 C$ /08/*' %$ $%&$/"(0+%"%&$' :&$ /0>&5/$

IEC 60947-1 ($' 60947-3 D &$ $%&+:&"'=$ /0>&5/$ &.% 1'$3>0.% =.04%--*94% &67

G50./$X(D7 Y%.:67 (UTE, BS, VDE ….):

1. C$ *+%$' "%"-$:&'(D7 &<:67 9*'&"502+$7 690 V AC (50/60 Hz)

2. C$ *+%$' "%"-$:&'(D7 (0"5:&'(D7 &<:67 8 KV.

3. C$ 8="5% "%"-$:&'(D 8%&$:6 ;0$=8.7 =0>%"5 ( Icw ) :* 1 sec :@-3.%$ -*

&"% /$0$(<&. /+%$($ :

P%"-. _*@-$

(A)

250 400 630 1000 1600 2500

Icw (KA ) 8.5 12 25 35 35 50

· "' 1'$(>/&*7 3"0&+"5 C$ $%&$/"(0+%"%&$' :&" /0>&5/" IEC 68 - 230 (@(9"7  2

(N*:&> ($' 520> /*0';<99"% ).

· "' 1'$(>/&*7 3"0&+"5 C$ 1'$&+C*%&$' -* 3 D 4 />9"57 2'$ &"% +1'" &@/" /9$':+"5.
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· " -6=$%':->7 9*'&"502+$7 &"5 1'$(>/&6 3"0&+"5 C$ /08/*' %$ *+%$' &@/"5

&$=*+$7 N*@?67 - $/>N*5?67 ($' C$ *+%$' :@-3.%"7 -* &" /0>&5/" IEC 60947 - 3

/$0<20$3"7 2 - 12. g9"' "' />9"' :5-/*0'9$-;$%"-8%"5 ($' &"5 "51*&80"5 C$

/08/*' %$ 9*'&"502"@% &$5&>=0"%$ ($&< &" <%"'2-$-(9*+:'-" :@-3.%$ -* &" IEC

60947 - 3.

· a$ *?$:3$9+N*&$' 6 '($%>&6&$ $/>N*5?67 :@-3.%$ -* IEC 60947-3 /$0. 7-27:

1. " -6=$%':->7 9*'&"502+$7 C$ /08/*' %$ *+%$' :=*1'$:-8%"7 8&:' 4:&* &"

/*0':&0"3'(> =*'0':&D0'" %$ -/"0*+ %$ *+%$' :&6% C8:6 OFF (P) ->%"% *<% "' */$387

':=@"7 *+%$' >9*7 $%"'(&87.

2. :&6 C8:6 OFF (O), &" /*0':&0"3'(> =*'0':&D0'" C$ 1*+=%*' &6% ($&<:&$:6

$/>N*5?67.

3. 6 $/>:&$:6 -*&$?@ &.% $%"'(&4% */$34% C$ *+%$' -*2$9@&*06 $/>  8 mm.

4. "' 1'$(>/&*7 3"0&+"5 C$ -/"0"@% %$ 18="%&$' 8%$ *?<0&6-$ (9*'14-$&"7 2'$

&6% C8:6 “$/>N*5?67” 8.7 ($' 3 9"5(8&$ ( &" (9*+1.-$ *+%$' 15%$&> ($' :&6 C8:6

N*@?6 ‘ON’ ).

· P' 1'$(>/&*7 3"0&+"5 C$ *+%$' 1+/9$ -"%.-8%"'.

· P' 1'$(>/&*7 3"0&+"5 C$ *+%$' :=*1'$:-8%"' 8&:' 4:&* %$ /0":$0->N"%&$' "' 15"

;"6C6&'(87 */$387 /"5 C$ /*0'8="%&$' *%&>7 &"5 /9$':+"5 &"5 1'$(>/&6

1. A5&87 "' ;"6C6&'(87 */$387 C$ *+%$' ("'%87 2'$ >96 &6 :*'0< &"5 1'$(>/&6

3"0&+"5.

2. P' ;"6C6&'(87 */$387 C$ /0$2-$&"/"'"@% &'7 2 9*'&"502+*7 : OFF / CAF(/0"

(9*+:'-" (@0'$7 */$3D7 ) .

· P' 1'$(>/&*7 3"0&+"5 C$ $%$380"%&$' :* ($&62>0'$ =0D:67 A .

1. f'$ &"57 1'$(>/&*7 3"0&+"5 -8=0' &$ 400 A C$ $%&$/"(0+%"%&$' :&6%

($&62>0'$ =0D:67 AC23 =.0+7 -*+.:6 &67 $/>1":67 ( derating ) :&$  500 V ac.

2. f'$ &"57 1'$(>/&*7 3"0&+"5 /<%. $/> &$ 1000 A C$ $%&$/"(0+%"%&$' :&6%

($&62>0'$ =0D:67 AC22 =.0+7 -*+.:6 &67 $/>1":67 ( derating ) :&$ 415  V ac.

· P' 1'$(>/&*7 3"0&+"5 C$ *2($C+:&$%&$' *+&* :* :5--*&0'(D 0<2$ *+&* :* /9<&6

/+%$($.

· P' $(0"18(&*7 &.% 1'$("/&4% 3"0&+"5 C$ *3$0->N"%&$' *+&* :* -/<0*7 *+&* >=' .

· V /0":&$:+$ 8%$%&' 5/*03"0&+:*.% D ;0$=5(5(9.-<&.% C$ 1'$:3$9+N*&$' $/>
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&"% $%<%&6 $5&>-$&" 1'$(>/&6 ':=@"7 -* ;<:6 &"57 /+%$(*7 */'9"2D7 /"5 C$

1+%"%&$' $/> &"% ($&$:(*5$:&D.

8. "@N?ABHABPI W^R@]?I

P' *%1*'(&'(87 95=%+*7 &.% /'%<(.% 1*% C$ /08/*' %$ -$50+N"5% $/> &6 :5%*=D

9*'&"502+$ &"57 ($' C$ :5%18"%&$' -* &6% /$0*-;"9D ($&<9969.% $:3$9*'4%

(-'(0"$5&>-$&*7) -* &'7 3<:*'7, /"5 *982="5%.  " (<95--$ &.% 95=%'4% C$ 8=*'

(>(('%" =04-$ (*(&>7 $% :6-*'4%*&$' 1'$3"0*&'(< :&$ :=81'$) ($' C$ 380*'

($&<9969" */'%'(*9.-8%" /9$+:'". V $99$2D &.% 9$-/&D0.% &.% *%1*'(&'(4%

95=%'4% C$ /08/*' %$ -/"0*+ %$ 2+%*&$' *@("9$ =.0+7 %$ =0*'<N*&$' %$ $3$'0*C*+ 6

-/0":&'%D -*&$99'(D /9<($ &.% /'%<(.%.

9. 2W?BHKL@YXLA NAEKKLSI

P' 69*(&0"%>-"' 1'$00"D7 C$ *+%$' 1'/"9'("+ D &*&0$/"9'("+ (:@-3.%$ -* &$

:=81'$) "%"-$:&'(D7 &<:*.7 380/220 V.  " */'&0*/>-*%" 0*@-$ 1'$00"D7 C$ *+%$'

30mA 2'$ &$ -*28C6 -8=0' 63 A (<-*:6 /0":&$:+$) ($' 0,3 D 0,5 A-/80 2'$ &$

-*2$9@&*0$ -*28C6 D >/"5 :6-*'4%*&$' :&$ :=81'$ (8--*:6 /0":&$:+$). a$ *+%$'

($&$:(*5$:-8%"' :@-3.%$ -* VDE 0660 ($' C$ =06:'-"/"'"@%&$' 2'$ /0":&$:+$

$/> 0*@-$ 1'$00"D7 :@-3.%$ -* VDE 0100, D C$ *+%$' :@-3.%"' -* &"57

($%"%':-"@7 hS 4293, CEE 27.

a$ *+%$' ($&<9969"' 2'$ &"/"C8&6:6 -8:$ :&"% /+%$($, C$ 1'$C8&"5% -/"5&>%

2'$ &"% 89*2=" &67 *&"'->&6&<7 &"57. a$ *+%$' $($0'$+$7 1'$("/D7 (-82':&"7 =0>%"7

0,03 1*5&*0>9*/&$). E08/*' %$ 380"5% :&"'=*+" 3'9&0$0+:-$&"7 /"5 /0"9$-;<%*'

&'7 $%*/'C@-6&*7 1'$("/87 *?$'&+$7 -*&$;$&'(4% &<:*.% ((*0$5%"@7, 1'$&$0$=87

20$--4% D <99.% :&"'=*+.%) ($' -*&$;$&'(4% 0*5-<&.% ($/> 5U69D7

=.06&'(>&6&$7 (5(94-$&$). E08/*' */+:67 %$ *+%$' '($%"+ 2'$ $/>N*5?6 ($' 1'$("/D,

%$ 380"5% *%1*'(&'(> 1'$("/D7 :&6% /0>:"U6 ((>(('%6 :6-$+$).
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H C*0-"(0$:+$ 9*'&"502+$7 /08/*' %$ *+%$' $/> –5"C 8.7 +60"C, 6

:5%1*:-"9"2+$ %$ 2+%*&$' -8:. $(0"1*(&4% "1D26:67 ($9.1+.% 8.7 35mm2 ($'

$0'C->7 (@(9.% 9*'&"502+$7 (:* 3"0&+") ~ 20.000 (A – [).

10. "@N?ABHABD YKGE@E (7XJ?KYX?HKE - _LWHYX?HKE)

 $ *%1*'(&'(< >02$%$ C$ *+%$' ('%6&"@ :'1D0"5 ;'"-6=$%'("@ &@/"5, ($&62"0+$

1,5 :@-3.%$ -* &"57 f*0-$%'("@7 [$%"%':-"@7 VDE 0410, ($&<9969$ 2'$

($&$(>0536 &"/"C8&6:6 :* &*&0<2.%6 /9<($ /9*50<7                   96x96 ='9.

 " /*1+" -*&0D:*.7 &.% /$0$/<%. "02<%.% /08/*' %$ :5-3.%*+ -*

&$ :=81'$ &67 -*98&67.

[<C* ;"9&>-*&0" C$ *+%$' *3"1'$:-8%" ($' -* -*&$2.2'(> 1'$(>/&6 7 C8:*.%

(*(&>7, 3 3$:'(87 &<:*'7, 3 /"9'(87 &<:*'7).

 $ $-/*0>-*&0$ C$ :5%1*C"@% -* &6% ;"DC*'$ ($&<9969.% -*&$:=6-$&':&4%

*%&<:*.7 ?60"@ &@/"5.
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11.  TW?R?AKAkYX?@LA NAEBYJH?I AURaLI (K?WP AURaLI)

P' &69*=*'0'N>-*%"' 1'$(>/&*7 ':=@"7 C$ *+%$' *%$99$::"-8%"5 0*@-$&"7

"%"-$:&'(D7 *%&<:*.7 :@-3.%$ -* &$ :=81'$, 2'$ 89*2=" ('%6&D0.%  (($&62"0+$

AC3) ($' 2'$ 89*2=" (5(9.-<&.% 1'$%"-D7 3.&':-"@ (($&62"0+$ AC1).

P' &69*=*'0'N>-*%"' 1'$(>/&*7 $80"7 (0*98 ':=@"7) C$ /08/*' %$

$%&$/"(0+%"%&$' :&"57 ($%"%':-"@7 IEC 947-1, 947-4, D :* ':"1@%$-"57

($%"%':-"@7 =.04% - -*94% (VDE 0660/PART 1/IEC 158, BS 5424, NFC 63-110).

E0"$'0*&'(< -/"0*+ %$ :5-3.%"@% -* &"57 ($%"%':-"@7 UL/JIS.

P' &69*=*'0'N>-*%"' 1'$(>/&*7 $80"7 C$ *+%$' "%"-$:&'(D7 &<:67 9*'&"502+$7

-8=0' 660V AC, *%4 &$ >0'$ :5=%>&6&$7 &"5 0*@-$&"7 =0D:67 C$ /08/*' %$ *+%$' 25-

400 Hz. V "%"-$:&'(D &<:6 ->%.:67 C$ *+%$' 1000 V AC (50/60 Hz). H "%"-$:&'(D

&<:6 *982="5 C$ /08/*' %$ *+%$' 12 8.7 660 V AC D DC.

g9"' "' &69*=*'0'N>-*%"' 1'$(>/&*7 C$ *+%$' /9D0.7 '($%"+ %$ 9*'&"502"@% :*

&0"/'(< (9+-$&$ ( V).

P' &69*=*'0'N>-*%"' 1'$(>/&*7 $80"7 C$ 1'$&+C*%&$' :* 3 D 4 />9"57.

 $ >0'$ &67 &<:67 *982="5 (89?*.7) :&6% 9*'&"502+$ C$ /08/*' %$ *+%$'

&"59<=':&"% 0,85 8.7 1,1 &67 "%"-$:&'(D7 &<:67, *%4 &67 &<:67 $/"1'*280:*.7 0,4

8.7 0,6 &67 "%"-$:&'(D7.

P' &69*=*'0'N>-*%"' 1'$(>/&*7 *982="5 $80"7 C$ /08/*' %$ 8="5% -6=$%'(D

1'<0(*'$ N.D7 &"59<=':&"% 1@" *($&"--50+.% =*'0':-4% 2'$ &'7 /$0$(<&.

$/"1>:*'7:
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(,(=7* .02 ", 7*2 9(5 .*2 AC 3 (380 V - 50 HZ)

9 A 4,0 KW

12 A 5,5 KW

16 A 7,5 KW

25 A 11,0 KW

40 A 18,5 KW

50 A 22,0 KW

63 A 30,0 KW

80 A 37,0 KW

95 A 45,0 KW

115 A 55,0 KW

150 A 75,0 KW

A%&+:&"'=$ ':=@"5% 2'$ *(*+%"57 /"5 &0"3"1"&"@% /*0+/"5 .-'(< 3"0&+$

(COS3�0,950) 6 "%"-$:&'(D &"57 8%&$:6 >-.7 C$ $%$3*0C*+ :* ($&62"0+$

3"0&+:*.7 AC1. ([$&62"0+$7 3"0&+:*.7 AC1, AC2, AC3, AC4 :@-3.%$ -* VDE 0660

($' IEC 158).

 $ /$0$/<%. $%$3*0>-*%$ *+%$' $/947 *%1*'(&'(< 2'$ &6 :.:&D *(9"2D &.%

69*(&0"%>-.% ':=@"7. T* /"'$ ($&62"0+$ 9*'&"502+$7 (3>0&':67) C$ ($&$&$2*+ &"

3"0&+", C$ ($C"0':C*+ $/> &'7 /960"3"0+*7 &"5 ($&$:(*5$:&D &"5 -6=$%D-$&"7 ($'

&67 */';98U*.7, "/>&* &>&* C$ *(9*2*+ &" :.:&> -82*C"7 &"5 69*(&0"%>-"5 ':=@"7

2'$ 8%$ *($&"--@0'" =*'0':-"@7.

g9"' "' 69*(&0"%>-"' ':=@"7 C$ *+%$' *3"1'$:-8%"' -* 2RP ($' 2NC

&"59<=':&"% ;"6C6&'(87 */$387 D $%<9"2$ &.% $/$'&D:*.% $5&"-$&':-"@. a$

/08/*' %$ 8="5% &6% 15%$&>&6&$ %$ 18="%&$' /0>:C*&$ -/9"( ;"6C6&'(4% */$34%

(-* Ith=10 A) -*&./'(< D /9*50'(<, ($C47 */+:67 ($' -/9"( =0"%'(4% */$34%. V

$0+C-6:6 &.% $(0"1*(&4% C$ *+%$' :@-3.%$ -* &"57 [$%"%':-"@7 DIN 46199. P'

69*(&0"%>-"' ':=@"7 C$ *+%$' ($&$:(*5$:-8%"' :@-3.%$ -* &"57 [$%"%':-"@7 VDE

0660/IEC 158.

V C*0-"(0$:+$ /*0';<99"%&"7 2'$ 9*'&"502+$ C$ /08/*' %$ *+%$' $/> -5 8.7

55"C.
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 O' &69*=*'0'N>-*%"' 1'$(>/&*7 C$ /08/*' %$ *+%$' 8&:' ($&$:(*5$:-8%"' 4:&*,

%$ *+%$' 15%$&D 6 :&D0'?6 &"57 -* (9+:6 s 30" :* :=8:6 -* &"% (<C*&" <?"%$

:&D0'?67.

12. _LTQTHABL] HTW?R?AKAkYX?@LA NAEBYJH?I (\LTQTHABD K?WP)

P' ;"6C6&'("+ &69*=*'0'N>-*%"' 1'$(>/&*7 (;"6C6&'(< 0*98) C$ /08/*' %$

$%&$/"(0+%"%&$' :&"57 ($%"%':-"@7 IEC 947-1, D :* ':"1@%$-"57 ($%"%':-"@7

=.04% - -*94% (VDE 0660, BS 4794, NFC 63-140).

P' &69*=*'0'N>-*%"' 1'$(>/&*7 $80"7 C$ *+%$' "%"-$:&'(D7 &<:67 9*'&"502+$7

-8=0' 660V AC, *%4 &$ >0'$ :5=%>&6&$7 &"5 0*@-$&"7 =0D:67 C$ /08/*' %$ *+%$' 25-

400 Hz, -* "%"-$:&'(D &<:6 ->%.:67 690 V.

H "%"-$:&'(D &<:6 *982="5 C$ /08/*' %$ *+%$' 12 8.7 660 V AC ($'

12-60 V DC.

g9"' "' ;"6C6&'("+ &69*=*'0'N>-*%"' 1'$(>/&*7 C$ *+%$' /9D0.7 '($%"+ %$

9*'&"502"@% :* &0"/'(< (9+-$&$ ( V).

P' ;"6C6&'("+ &69*=*'0'N>-*%"' 1'$(>/&*7 C$ *+%$' "%"-$:&'(D7 8%&$:67 Ith=10

A. a$ 1'$&+C*%&$' :* 4 */$387 (:5%15$:->7 A ($' [).  $ >0'$ &67 &<:67 *982="5

:&6% 9*'&"502+$ C$ /08/*' %$ *+%$' 0,5 8.7 1,1 &67 "%"-$:&'(D7 &<:67.

P' ;"6C6&'("+ &69*=*'0'N>-*%"' 1'$(>/&*7 C$ /08/*' %$ 8="5% -6=$%'(D

1'<0(*'$ N.D7 &"59<=':&"% 1@" *($&"--50+.% =*'0':-4%.

V C*0-"(0$:+$ /*0';<99"%&"7 2'$ 9*'&"502+$ C$ /08/*' %$ *+%$' $/> -5"C 8.7

+55"C.
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P' ;"6C6&'("+ &69*=*'0'N>-*%"' 1'$(>/&*7 C$ /08/*' %$ *+%$' 8&:'

($&$:(*5$:-8%"' 4:&* %$ *+%$' 15%$&D 6 :&D0'?6 &"57 -* (9+:6 s 30" :* :=8:6 -*

&"% (<C*&" <?"%$ :&D0'?67, ($C47 ($' -* "/"'$1D/"&* (9+:6 :* :=8:6 -* &"%

"0'N>%&'" <?"%$ :&D0'?67, =.0+7 -*+.:6 &67 $/>1":67 &"57.

13.  KAJLWABD Q?KXABD UHLAR?]E ^J?K?@HDU?[I

 $ 0*98 C*0-'(D7 /0":&$:+$7 (C*0-'(<) C$ /08/*' %$ $%&$/"(0+%"%&$' :&"57

($%"%':-"@7 IEC 947-1, IEC 947-4, D :* ':"1@%$-"57 ($%"%':-"@7 =.04% - -*94%

(NFC 63-650, VDE 0660). E0"$'0*&'(< -/"0"@% %$ :5-3.%"@% -* &"57 ($%"%':-"@7

UL.

V "%"-$:&'(D &<:6 ->%.:67 C$ *+%$' 660 V, *%4 &$ >0'$ :5=%>&6&$7 &"5

0*@-$&"7 9*'&"502+$7 C$ /08/*' %$ *+%$' $/> 0 8.7 400 Hz.

a$ /08/*' %$ 8="5% 15%$&>&6&$ 9*'&"502+$7 :* :5%*=87 D *%$99$::>-*%"

0*@-$.

g9$ &$ 0*98 C*0-'(D7 /0":&$:+$7 C$ *+%$' /9D0.7 '($%< %$ 9*'&"502"@% :*

&0"/'(< (9+-$&$ ( V).

a$ /08/*' %$ *+%$' $%&':&$C-':-8%$ :&6 C*0-"(0$:+$ &"5 /*0';<99"%&"7 ($'

1'$3"0'(<.

 $ 0*98 C*0-'(D7 /0":&$:+$7 C$ 1'$&+C*%&$' :* 3 />9"57.

a$ /08/*' %$ 1'$&+C*%&$' :* 2 (9<:*'7 *%*02"/"+6:67, :@-3.%$ -* &"57

($%"%':-"@7 IEC 947-4 ((9<:6 *%*02"/"+6:67 10, 20).

V C*0-"(0$:+$ /*0';<99"%&"7 2'$ ($%"%'(D 9*'&"502+$ C$ /08/*' %$ *+%$' $/>

-25" 8.7 55"C.
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a$ /08/*' %$ *+%$' 15%$&D 6 :&D0'?6 &"57 -* (9+:6 s 30" :* :=8:6 -* &6%

($%"%'(D C8:6 :&D0'?67.

a$ /08/*' %$ *+%$' 8&:' ($&$:(*5$:-8%$ 4:&* %$ :&60+N"%&$' $/*5C*+$7 (<&.

$/> &"% &69*=*'0'N>-*%" 1'$(>/&6 $80"7 (0*98 ':=@"7), D -* *'1'(> *?<0&6-$ %$

-/"0"@% %$ :&60'=C"@% $%*?<0&6&$ $/> &" 0*98 ':=@"7.

 $ 0*98 C*0-'(D7 /0":&$:+$7 C$ 1'$C8&"5%:

 0@C-':6

- *@("96 ($' $(0';D 0@C-':6

- 15%$&>&6&$ -$%1<9.:67 &67 0@C-':67 -* 1'$3$%87 /0":&$&*5&'(>

(<95--$

 */'9"28$ C8:67 “=*'0"(+%6&"5 */$%"/9':-"@” ($' C8:6 “$5&>-$&"5

*/$%"/9':-"@” &" +1'" C*0-'(> C$ /08/*' %$ /$08=*' ($&’ */'9"2D, &6%

15%$&>&6&$ 9*'&"502+$7 :* =*'0"(+%6&" D $5&>-$&" */$%"/9':->.

- (9*+1.-$ &"5 */'9"28$

 :6-$&"1>&6:6 &67 *%*02"/"+6:67

 9*'&"502+$ “*/$%"/9':-"@”, $%*?<0&6&6 $/> &6% 9*'&"502+$ “start”

 9*'&"502+$ “stop”

- =.0':&D 9*'&"502+$ “stop”

- 15%$&>&6&$ -$%1<9.:67 &"5 “stop” (*3’ >:"% N6&6C*+)

 9*'&"502+$ “test”

- *@("9"7 89*2="7 ($9.1+.:67 &"5 (5(94-$&"7 *982="5

- /0":"-"+.:6 *%*02"/"+6:67 &"5 C*0-'("@

 15%$&>&6&$ *%*02"/"+6:67 (/&4:67) ($' 69*(&0'("@ */$%"/9':-"@ $/>

$/>:&$:6 (*3’ >:"% N6&6C*+).V *%*02"/"+6:6 C$ /08/*' %$ 2+%*&$' -8:.

;"6C6&'(4% */$34% (1A + 1[) -* Ith=5 A.

14. h?^BHABL] HTW?R?AKAkYX?@LA NAEBYJH?I
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f'$ &6% &0"3"1>&6:6 69*(&0'(D7 *%802*'$7 2'$ (<C* -*0'< &"5 /+%$($ &.%

$%&9'":&$:+.% $/> &'7 1@" 1'$3"0*&'(87 /$0"=87, 169$1D F.G.V. ($' V/m C$ 5/<0=*'

:@:&6-$ -*&$2.2D7 &"/"C*&6-8%" *%&>7 &"5 f*%'("@ E+%$($ D ("%&< :&" V/m. T&" :@:&6-$

-*&$2.2D7 C$ &"/"C*&6C*+ $%< 8%$7 N*5(&'(>7 &69*=*'0'N>-*%"7 1'$(>/&67 =$-69D7 &<:67

&*&0$/"9'(>7, $80"7, ($&< IEC 947-1/947-4-1, GR 60 947-1 / 60 947-4-1.

P' &69*=*'0'N>-*%"' 1'$(>/&*7 C$ *+%$' -$%1$9.-8%"' -*&$?@ &"57 -* -6=$%'(D ($'

69*(&0'(D -$%1<9.:6 ((9*+1$), 4:&* %$ $/"(9*+*&$' :* (<C* /*0+/&.:6 6 /$0<99696

&0"3"1>&6:6 ($' $/> &'7 1@" /6287, 169$1D FGV ($' V/m.

15. 7UOEW?ALEJLk?aBH?I 9LKH]L^

P' $:3$9*'"$/"N*@(&*7 3"0&+"5 $% $/$'&6C"@%, C$ *+%$' ($&<9969"' 2'$ %$

*2($&$:&$C"@% :* -*&$99'(> /+%$($, C$ 380"5% &0*'7 -$=$'0.&87 $:3<9*'*7 :* ;<:6

:&*0*.-8%6 :* 3"08$ $/> -"%.&'(> 59'(> -* =*'0"9$;D, :&0*3>-*%" 2@0. $/> "0'N>%&'"

<?"%$ ($' C$ */'&52=<%"5% 1'$("/D D $/"($&<:&$:6 &"5 (5(94-$&"7 &$5&>=0"%$ ($' :&'7

&0*'7 3<:*'7. P' $/"N*@(&*7 C$ 8="5% =$0$(&60':&'(< ($&< VDE 0660, "%"-$:&'(D &<:6

500 V, :5=%>&6&$ 40 8.7 60 HZ, $0'C-> =*'0':-"@ (*%&>7/*(&>7) &"59<=':&" 1000 ($'

'($%>&6&$ 1'$("/D7 &"59<=':&" "(&$/9<:'$ $/> &6% "%"-$:&'(D 8%&$:6.

16. "JAHTKTHSI ODU?[@

f'$ &"% 89*2=" &.% 3<:*.% &67 &0'3$:'(D7 &0"3"1":+$7 &.% ('%6&D0.%,

/0"&*+%*&$' 6 &"/"C8&6:6 :&"% $%&+:&"'=" /*1+" &"5 /+%$($, &0'3$:'("@ */'&606&D

3<:*.% ($' $%$:&0"3D7 2'$ (<C* ('%6&D0$.  $ >02$%$ $5&< C$ *+%$' ($&<9969$ 2'$

&6% */'&D06:6 &.% 3<:*.% :* &0'3$:'(> *%$99$::>-*%" 69*(&0'(> 0*@-$, :*

(@(9.-$ &*::<0.% $2.24%, -6 ':":&$C-':-8%"5 3"0&+"5.

 $ >02$%$ C$ */'&60"@% &6% $:5--*&0+$ &.% 3<:*.%, &6% 899*'U6 -+$7 D

/*0'::"&80.% 3<:*.% D &6% *:3$9-8%6 1'$1"=D &"57 ($' C$ C8&"5% *(&>7

9*'&"502+$7 &"% ('%6&D0$ /"5 *982="5%.
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 $ &*=%'(< =$0$(&60':&'(< &"57 C$ *+%$':

- P%"-$:&'(D &<:6 (-*&$?@ 3<:*.%) Ue = 380 ……..415VAC.

- T5=%>&6&$ 9*'&"502+$7 50Hz.

- G@0"7 */'&0*/>-*%67 $:5--*&0+$7 5……15% (:&6% /*0'"=D 9*'&"502+$7

0,85……..1,1 Ue).

- T5%$0-"9>26:6 :* 0<2$ 35 =9:&. (($&< DIN/EN 50022) D ($03.&> 11 $(+1.%

- E0>&5/" $%$3"0<7 IEC/EN 60255-6

- a*0-"(0$:+$ 9*'&"502+$7 &"59<=':&" $/> 0 -8=0' +50"C

17. 7@HAUHDQXAUT *^@H?W?UHS .URaLI

17.1. T&"'=*+$ E5(%.&4%

· "' /5(%.&87 C$ /08/*' %$ *+%$' ($&$:(*5$:-8%"' :@-3.%$ -* &$ IEC 831 - NFC 54-104-

VDE 0560 - UL 810 - CSA . C22-2.

· "' /5(%.&87 C$ 9*'&"502"@% :&$  400V/50 Hz.

· "' /5(%.&87 C$ *+%$' 15%$&>% %$ 9*'&"502"@% -* 10% 5/80&$:6 2'$ -*2<9$ =0"%'(<

1'$:&D-$&$, -* 20% 5/80&$:6 2'$ 5 9*/&< ($' -* 30% 5/*0*%&<:*'7 9>2. $0-"%'(4%.

· 6 =.06&'(>&6&$ &.% /5(%.&4% C$ *+%$' -*&$?@ &"5 100% ($' &"5 105% &67 "%"-$:&'(D7

&"57 &'-D7.

· "' $/49*'*7 :* :5%CD(*7 ($%"%'(D7 9*'&"502+$7 1* C$ /08/*' %$ ?*/*0%"@% &$ 0.3

W/kVar ($&< -8:" >0", :5-/*0'9$-;<%"%&$7 ($' &'7 $%&':&<:*'7 *(3>0&':67.

· "' $%&':&<:*'7 *(3>0&':67 C$ *+%$' *%:.-$&.-8%*7 :&"57 /5(%.&87.

· "' /5(%.&87 C$ -/"0"@% %$ 9*'&"502"@% :&6% $(>9"5C6 /*0'"=D C*0-"(0$:+$7:

b82':&6 C*0-"(0$:+$: 55 ° C
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b8:6 &'-D C*0-"(0$:+$7 2'$ 24 40*7: 45 ° C

b8:6 &'-D C*0-"(0$:+$7 2'$ 1 =0>%": 35 ° C

P' -"%<1*7 /5(%.&4% 1*% C$ /08/*' %$ /*0'8="5% 520> D =$0&+, ($C47 C$ /08/*' %$

*+%$' ($&$:(*5$:-8%"' $/> /6%+$ $/> */'-*&$99.-8%" /"95/0"/598%'" */'($95--8%$ -*

06&+%6.

P' /5(%.&87 C$ /08/*' %$ 8="5% '1'>&6&*7 $5&"*/"@9.:67, 4:&* :* /*0+/&.:6

*:.&*0'("@ :3<9-$&"7, " /5(%.&D7 :&'2-'$+$ C$ $5&"*/"594%*&$' ($' C$ $/"($C':&< &6

->%.:6 :&" :6-*+" &67 1'<&06:67. P' /5(%.&87 C$ /08/*' */+:67 %$ 8="5% *%:.-$&.-8%"

:5%&"%':-8%" :@:&6-$ /0":&$:+$7 ($:3<9*'$ HRC + *?<0&6-$ 5/*0/+*:67) 8%$%&'

/'C$%4% 5/*03"0&+:*.% ($' *:.&*0'(4% :3$9-<&.%. P' /5(%.&87 C$ -/"0"@% %$

*2($C+:&$%&$' :* "/"'$1D/"&* C8:6.

17.2. O*'&"502+$ E5(%.&4%

T&" $%&9'":&<:'" C$ *2($&$:&$C*+ $5&>-$&" :@:&6-$ (*%&0'(D7 $%&':&<C-':67 &"

"/"+" C$ 1'$:&$:'"9"26C*+ 8&:' 4:&* " 1'"0C.-8%"7 :5%&*9*:&D7 ':=@"7 &67

*2($&<:&$:67 %$ -6% *+%$' -'(0>&*0"7 $/> 0,95.

[<C* :5:&"'=+$ /5(%.&4% C$ /08/*' %$ /*0'9$-;<%*' 8%$% /9D06

$:3$9*'"$/"N*@(&6, 8%$ &0'3$:'(> 0*98 ($&62"0+$7 =0D:67 AC4, 8%$ 1'$(>/&6 */'9"2D7

9*'&"502+$7 2'$ N*@?6-$/>N*5?6 /5(%.&4%. P *?"/9':->7 C$ :5%18*&$' :&" N52> ':=@"7 &67

(5U8967 (&"5 /+%$($).
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 "&,.02 :5(+.745792 227

(=7<(. "00.,2 "* 0.,2 25;, (SOFT STARTERS)

1. 4?@ABD *HLAR?]E

P P-$9>7 G(('%6&D7 C$ /08/*' %$ *+%$' ($&$:(*5$:-8%"7 4:&* %$ *(('%*+ &"% ('%6&D0$ :*

8%$ 1":-8%" =0>%" :@-3.%$ -* &6% $/$+&6:6 :* 0"/D ($' &6% ':=@ *?>1"5 &"5.

f'$ &6% $/"352D "/"'$:1D/"&* 15:&"(+$7 $%<-*:$ :&"% ('%6&D0$ ($' &"% *?"/9':->

*982="5, " P-$9>7 G(('%6&D7 C$ /08/*' %$ /$08=*' *%:.-$&.-8%6 (built in) C*0-'(D

/0":&$:+$ 2'$ (<C* *+1"7 $%&9+$7 ($' ('%6&D0$.

2.  ?R@LWLG]E

O P-$9>7 G(('%6&D7 C$ /08/*' %$ ($&$:(*5<N*&$' $/> */4%5-" ($&$:(*5$:&D " "/"+"7 %$

8=*' *-/*'0+$ :5%*="@7 ($&$:(*5D7 2'$ &"59<=':&"% 25 =0>%'$ ($' " /0"-6C*5&D7 %$ *+%$'

/':&"/"'6-8%"7 -* /':&"/"'6&'(> /"'>&6&$7 ISO 9001.

P P/G C$ /08/*' %$ $/"&*9*+&$':

- A/> -'$ SCR (<0&$ ]:=@"7.

- A/> 8%$% -*&$:=6-$&':&D 0*@-$&"7, 2'$ %$ -*&0<*' &" 0*@-$ &"5 ('%6&D0$.

- [<0&$ G982="5 -* -'(0"*/*?*02$:&D

V 28350$ &.% a50+:&"0, SCR 6 "/"+$ C$ (<%*' 89*2=" ($' :&'7 &0*'7 3<:*'7, C$ /08/*' %$

=06:'-"/"'*+&$' 4:&* :&$C*0< %$ $5?<%*' &6% &<:6 &0"3"1":+$7 &"5 ('%6&D0$ :* -'$

:&$C*0D :5=%>&6&$.

V &<:6 *?>1"5 C$ /08/*' %$ *982=*&$' *+&* $/> 0<-/$ */'&<=5%:67, *+&* -* /*0'"0':->

0*@-$&"7, *+&* -* :5%15$:-> ($' &.% 1@" /$0$-8&0.%.
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3. 0E@L@AUXL] BEA EUODW?AE

P P/G C$ /08/*' %$ /960*+ &"57 $(>9"5C"57 1'*C%D7 ($%"%':-"@7 ($' :5:&<:*'7:

- IEC 947-4-2-1, 2'$ &"% ;'"-6=$%'(> 69*(&0"9"2'(> *?"/9':->.

- IEC 1000-4-2/(level 3)

- IEC 1000-4-3/(level 3)

- IEC 1000-4-4/(level 4)

- IEC 1000-4-5/(level 3)

- IEC 1000-4-12/(level 3)

P P/G C$ /08/*' %$ /$0$1+1*&$' -* /*0+;96-$ &" "/"+" C$ /0":&$&*@*' $/> */$3D ($'

>9*7 "' ;"6C6&'(87 9*'&"502+*7 C$ /08/*' %$ *+%$' 1'$C8:'-*7 2'$ plug-in *2($&<:&$:6

(/.=. &$ -/9>( &.% $(0"1*(&4%, "' :5:(*587 */'("'%.%+$7).

P P/G C$ /08/*' %$ 8=*' &'7 *2(0+:*'7 UL ($' CSA ($' %$ /960*+ &"57 ($%"%':-"@7 ]EC 68-2-6

($' BV1 2'$ /0":&$:+$ $/> 1"%D:*'7.

4. 0aKAE REKEBHTKAUHABD W?AHL^KG]EI

P P/G C$ /08/*' %$ /$0$1+1*&$' 8&"'-"7 2'$ 9*'&"502+$ ($' 2'$ &6% /9*'"U63+$ &.%

*3$0-"24% %$ -6 =0*'<N*&$' */'/98"% 05C-+:*'7 :&" =40" *2($&<:&$:67.

P P/G C$ /08/*' %$ *+%$' '($%>7 %$ *982=*' &6% 0"/D /"5 1+%*' :&" 3"0&+" &"5  (/.=. $%&9+$)

($&< &6% 1'<0(*'$ >9.% &.% -*&$;$&'(4% /*0'>1.% 8&:' 4:&* 2'$ /$0<1*'2-$ 6 /+*:6 &"5

520"@ %$ -/"0*+ %$ $%'=%*5&*+.

4.1. A("9"5C+$ *((+%6:67.

P P/G C$ /08/*' %$ 8=*' &6 15%$&>&6&$ %$ *(('%*+ 8%$ &0'3$:'(> ;0$=5(5(9.-8%"5

(9.;"@ ('%6&D0$ :&" "%"-$:&'(> &"5 0*@-$ -* &*=%"9"2+$ *9*2="5 0<-/$7 0"/D7 (TCS),

($' /*0'"0':-> &"5 0*@-$&"7 -8=0' 5 3"087 &" "%"-$:&'(>.
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P P/G C$ /08/*' %$ *+%$' :=*1'$:-8%"7 %$ $%'=%*@*' &" 0*@-$ &"5 ('%6&D0$ ($' %$

/$0"5:'<N*' &'7 $(>9"5C*7 0<-/*7 */'&<=5%:67.

- T&$C*0D7 */'&<=5%:67

- f0$--'(D 0<-/$ 0"/D7

- f0$--'(D 0<-/$ &<:67

G(&>7 /*0'/&4:*.% *'1'(4% *3$0-"24% " P/G C$ /08/*' %$ /$0$1+1*&$' 8&"'-"7 2'$ =0D:6

2'$ standard duty *3$0-"287 -* /*0'"0':-> &"5 0*@-$&"7 :&'7 4 3"087 &" "%"-$:&'(>

0*@-$ ($' -* 0<-/$ 0"/D7 1'<0(*'$7 10 sec.

f'$ '1'$+&*0*7 *3$0-"287 C$ /08/*' %$ *+%$' 15%$&> %$ *(('%*+ &"% ('%6&D0$ :* 8%$

/0"05C-':-8%" $/> &" =0D:&6 =0>%".

F5%$&>&6&$ 9*'&"502+$7 -8:. 0*98 2*3@0.:67 &.% C50+:&"0 (by - pass). O

-'(0"*/*?*02$:&D7 C$ 05C-+N*' &6 9*'&"502+$ &"5 0*98 2*3@0.:67 -8:. *%>7 0*98 *?>1"5.

A5&> C$ 2+%*&$' -* &6% "9"(9D0.:6 &67 0<-/$7 */'&<=5%:67, *%4 C$ 1'$(>/&*&$' ($&< &6%

8%$0?6 &67 0<-/$7 */';0<15%:67 D &"57 <99"57 &0>/"57 :&$-$&D-$&"7.

4.2. b8C"1"7 :&$-$&D-$&"7

a$ /08/*' " P/G %$ *+%$' '($%>7 2'$ 3 -*C>1"57 :&$-$&D-$&"7 4:&* %$ &$'0'<N*' -* &6%

*(<:&"&* *3$0-"2D.

- G9*@C*0" :&$-<&6-$

- T&$-<&6-$ -* 89*2=" 0<-/$7 0"/D7

- A5&>-$&" :&$-<&6-$ -* 89*2=" 0"D7 (breaking)

T* *3$0-"287 >/"5 =0*'<N*&$' 6 0<-/$ 0"/D7 %$ 5/<0=*' 6 15%$&>&6&$ 0@C-':67 $/> 0.5

:* 60 sec. G'1'(>&*0$ 2'$ *3$0-"287 $%&9'4% " P/G C$ /08/*' %$ 8=*' &6 15%$&>&6&$

20$--'(D7 0<-/$7 */';0<15%:67 2'$ &6% $/"352D 510$59'("@ /9D2-$&"7. T,$5&D &6

/*0+/&.:6 6 */';0<15%:6 C$ /08/*' %$ *+%$' :&$C*0D, $%*?$0&D&.7 &"5 3"0&+"5 &67

$%&9+$7 ($' =.0+7 &6% $%<2(6 $(0';D7 0@C-':67.
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f'$ 3"0&+$ 5U69D7 $10<%*'$7 (/.=. $%*-':&D0*7) " P/G C$ /08/*' %$ -/"0*+ %$ :&$-$&D:*'

&" 3"0&+" :* /*0'"0':-8%" =0>%", :@-3.%$ -* &'7 15%$&"&6&87 &"5 :* 8(95:6 C*0->&6&$7.

 5. :KLUHEU]?I

5.1. a*0-"(0$:+$

f'$ %$ /0":&$&*@:*' &"% ('%6&D0$ ($' &"% +1'" $/> 5/*0C80-$%:6 " P/G C$ /08/*' %$ *+%$'

*?"/9':-8%"7 -* :@:&6-$ C*0-'(D7 /0":&$:+$7 &" "/"+" C$ /$0$("9"5C*+ :5%*=47 &6

$@?6:6 &67 C*0-"(0$:+$7 :&"% ('%6&D0$ ($' &"% P/G.

 " :@:&6-$ 9$-;<%*' 5/>U6 &" "%"-$:&'(> 0*@-$ &"5 ('%6&D0$ , D *(*+%" /"5 05C-+N*' "

=0D:&67 ($' &6% ($&$%<9.:6 0*@-$&"7 &"5 ('%6&D0$ 4:&* %$ /0";98/*' &'7

C*0-"(0$:'$(87 :5%CD(*7.

 " :@:&6-$ /0"*'1"/"'*+ &" =0D:&6 >&$% 6 C*0-"(0$:+$ ?*/*0%< &$ "%"-$:&'(< -*28C6

*%4 $% $5&D $%8;*' ($' <99" C$ :&$-$&< &"% ('%6&D0$.

V /960"3"0+$ &67 C*0-"(0$:+$7 C$ -8%*' $/"C6(*5-8%6 :&6% -%D-6 &"5 P/G ($' 1*% C$

=<%*&$' $(>-6 ($' -*&< $/> -'$ 1'("/D :&6% &0"3"1":+$

T* (<C* /*0+/&.:6 1*% C$ *+%$' 15%$&> %$ */$%*(('%D:"5-* &"% ('%6&D0$ -*&< $/> 8%$

:3<9-$ 5/*0C80-$%:67 /0'% 6 C*0-"(0$:+$ &"5 */':&08U*' :* $/"1*(&87 :5%CD(*7.

5.2. _*@-$

P P/G C$ /08/*' %$ /$0$1+1*&$' -* /0":&$:+$ Class 10 *%4 C$ *+%$' 15%$&> %$ 05C-':&*+

*/' &>/"5 :* 10A, 20, 30, class *((+%6:67 $% &" $/$'&*+ 6 *3$0-"2D.

P' /0":&$:+*7 $/> 5/*03>0&':6 /"5 /*0'9$-;<%"%&$' :&"% P/G C$ /08/*' %$ 9$-;<%"5%

5/>U6 &"57 &'7 :5%CD(*7 &"5 ($&$:(*5$:&D &"5 ('%6&D0$ 2'$ &"% 5/"9"2':-> &.%

$/"1*(&4% =0>%.% 5/*03>0&.:67 (/.=. " =0>%"7 $/>N*5?67 2'$ ]= 7,2 3"087 &" "%"-$:&'(>

0*@-$ &"5 ('%6&D0$).

G/'/98"% 6 C*0-'(D /0":&$:+$ %$ -6% $%$'0*+&$' >&$% 8="5-* by pass 9*'&"502+$ ($' -*&<
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&6% 0<-/$ */'&<=5%:67 &+C*&$' *(&>7 -8:. 0*98 " P/G.

5.3. G/'/98"% /0":&$:+*7

- A/49*'$7 3<:67 D $%':"0"/+$7 $%<-*:$ :&'7 3<:*'7

- A%$:&0"3D7 3<:*.% 9>2. :3<9-$&"7

- b>%.:6

6. :?KA\EWWL@HABPI U^@QSB?I

P P/G C$ /08/*' %$ 9*'&"502*+ =.0+7 5/";';$:-> :&'7 $(>9"5C*7 :5%CD(*7:

- a*0-"(0$:+$ /*0';<99"%&"7: 0-40 C

- YU>-*&0" $/> &" */+/*1" &67 C<9$::$7: 1000m

- T=*&'(D 520$:+$: 93 % (:@-3.%$ -* IEC 68-2-3).

- R$ /$0$1+1*&$' -* /*0+;96-$ /0":&$:+$7 IP 20.

7. 2W?BHKABD REKEBHTKAUHABD

 <:6 &0"3"1":+$7 380V – 15% 8.7 415V + 10% (400V).

T5=%>&6&$:50Hz 8.7 60Hz

G':>1"'/G?>1"'

- O"2'(87 G':>1"': 3 -* &$ *?D7 =$0$(&60':&'(<(305 kK, 24V &0"3"1":+$, ($&<:&$:6 0

>&$% < 5V, ($&<:&$:6 1 >&$% > 11V

- O"2'(87 8?"1"': 2 (0V common, *9<=':&6 &<:6 10V, -82':&6 &<:6 40V, -82':&" 0*@-$

*?>1"5 200mA.)

- Y?"1"' 0*98: 3 (R1 2'$ 8%1*'?6 ($%"%'(D7 9*'&"502+$7, R2 2'$ 8%1*'?6 &"5 &89"57 &67

$("9"5C*+$7 *((+%6:67, R3 2'$ 8%1*'?6 &0"3"1":+$7 &"5 ('%6&D0$ $/> &"% P/G

“run”) .

- A%$9"2'(D 8?"1"7: 1 (0-20mA D 4-20mA, 0-10V)

O O/G C$ /08/*' %$ /$0$1+1*&$' -* &6% $%&+:&"'=6 "C>%6 *-3<%':67 ($' $99$2D7

/$0$-8&0.% LED 2'$ &"/'(> 89*2=" -* 4 /9D(&0$, *%4 C$ 8=*' &6 15%$&"&6&$ 2'$

*/'("'%.%+$ -* PLC -8:. &.% (<&.C' /0"&"(>9.%:

- UNI-TELWAY Bus
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- Modbus RTU / j Bus

- Modbus ASCII protocols

- ASCII protocol 2'$ :@%1*:6 -* PC.
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2&(=(,;*2, 7"5.*=(* 07. c$Z2 7, <.(* 7*.($ 0",($

1. 7JEAHSU?AI 2RLXY@[UTI – 7@DGB?I caVTI

T@-3.%$ -* &" /0>&5/" ATV A 116 part 1, &$ */'&0*/&< >0'$ C"0@;"5 :&'7 /0":>U*'7 &.%

$%&+:&"'=.% (&'0+.% *+%$':

ü E*0'"=87 $-'2"@7 ($&"'(+$7 35 dB (A)

ü E*0'"=87 2*%'(D7 ($&"'(+$7 40 dB (A)

ü f'$ -'(&87 /*0'"=87 45 dB (A)

ü f'$ *-/"0'(87 /*0'"=87 50 dB (A)

T&6% /$0"@:$ &+C*&$' :$% 2*%'(D $/$+&6:6 :&$ >0'$ &"5 26/81"5 &"5 $%&9'":&$:+"5, ($'

($&< &6% ($%"%'(D 9*'&"502+$ &"5 *?"/9':-"@ (*(&>7 V/m), %$ */'&52=<%*&$' &" >0'" &.% 45

dB (A). G%$99$(&'(< ($' /0"7 &'7 ($&*5C@%:*'7 /"5 5/<0="5% 1"-D:'-$ "'(>/*1$, 2+%*&$'

1*(&D :&$ >0'$ &67 "'("1"-'(D7 20$--D7 &"5 /96:'8:&*0"5 "'("/81"5 :&<C-6 C"0@;"5 40

dB (A).

O>2. &.% $%$2(4% &67 6="->%.:67 (9*'&"502+$ $%&9'4% (*%"@ :&"% ':>2*'" =40"),

/$0"5:'<N*&$' $%<2(6 :30<2':67 &.% *9*@C*0.% $%"'2-<&.% &"5 (*9@3"57 &"5 (&'0+"5.

T&$ $/"9@&.7 $/$0$+&6&$ $%"+2-$&$ C$ 963C"@% -8&0$ 6="/0":&$:+$7.

P' $%<2(*7 U@?67 &"5 *:.&*0'("@ &"5 $%&9'":&$:+"5 -/"0"@% %$ $%&'-*&./':&"@% -* 1@"

-*C>1"57, "' "/"+*7 $%$/&@::"%&$' ($&.&80..  $ 3"0&+$ U@?67 /0"(@/&"5% (50+.7 $/>

&'7 $/49*'*7 C*0->&6&$7 ($&< &6 9*'&"502+$ &.% $%&9'4% (*%"@.  "/'(< 3"0&+$

*-3$%+N"%&$' :&" *:.&*0'(> &"5 69*(&0'("@ /+%$($, $/> &'7 69*(&0'(87 $/49*'*7 &"5

*?"/9':-"@ "' "/"+*7 *+%$' '1'$+&*0$ $5?6-8%*7 9>2. &67 *((+%6:67 &.% $%&9'4% (*%"@

-8:. soft starter.  $ 3"0&+$ /"5 16-'"502"@%&$' $/> 3.&':-> (9/ C*.0"@%&$' $-*96&8$.
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P' 1'$2.%'N>-*%"' -/"0"@% %$ */'98?"5% -+$ *( &.% ($&.&80. 1@" 9@:*.% 2'$ &6%

$%&'-*&4/':6 &.% /0";96-<&.% 6="->%.:67 ($' U@?67 &"5 $%&9'":&$:+"5.

2. "JAWLGS "GBEHDUHEUTI 0WAXEHAUHABg@ &gKL^

f'$ &6% U@?6 &"5 $%&9'":&$:+"5 *2($C+:&$%&$' $%&9+*7 C*0->&6&$7 1'-*0"@7 &@/"5 (Split

Type Heat Pumps).  " /9DC"7 &"57 ($' 6 ':=@7 &"57 /0":1'"0+N*&$' :&6% /0":3"0< &.%

1'$2.%'N"-8%.%. V :5%"9'(D U5(&'(D ':=@7 C$ *+%$' &"59<=':&"% 25 kBTU/hr. G/*'1D 6

1'$&D06:6 &67 C*0-"(0$:+$7 :* 9"2'(< */+/*1$ *+%$' (0+:'-6 2'$ &6% "0CD 9*'&"502+$ &"5

*?"/9':-"@, C$ &"/"C*&6C"@% &"59<=':&"% 2 >-"'*7 (9'-$&':&'(87 -"%<1*7. V 9*'&"502+$

&"57 C$ *+%$' :&" :=D-$ 1+1 169. 1 9*'&"502'(D+1 *3*10'(D).

[<C* $5&>%"-6 $%&9+$ C*0->&6&$7 $80$ - $80$, 1'-*0"@7 &@/"5 C$ $/"&*9*+&$' $/> 1@"

&-D-$&$ $/> &$ "/"+$ &" 8%$, /"5 C$ 380*' &" :&"'=*+" *:.&*0'("@ =40"5 ($' &"%

$%*-':&D0$, C$ ;0+:(*&$' -8:$ :&"% (9'-$&'N>-*%" =40", ($' &" <99", /"5 C$ 380*' &"

:5-/'*:&D ($' &" :&"'=*+" *?.&*0'("@ =40"5, C$ *2($&$:&$C*+ :&" @/$'C0".  $ 1@"

&-D-$&$ C$ :5%18"%&$' -*&$?@ &"57 ->%" -* &'7 :.96%4:*'7 &"5 U5(&'("@ -8:"5 ($' &'7

69*(&0'(87 20$--87.

V *:.&*0'(D -"%<1$ C$ /*0'9$-;<%*' :

$)  "% $%*-':&D0$ -* &"% 69*(&0"('%6&D0$ &"5, &0'4% &$=5&D&.%, $C>05;67 9*'&"502+$7.

;)  " :&"'=*+" U5(&'("@ -8:"5, 2'$ C80-$%:6 D U@?6, -* 9*(<%6 :52(*%&04:*.7 &.%

:5-/5(%"5-8%.% 510$&-4% /<%. :' $5&> ($&< &6 C*0'%D 9*'&"502+$

2)  $ >02$%$ 9DU*.7 *%&"94% ($' 05C-+:*.% &67 -"%<1"7, /"5 C$ 380"%&$' :&" (8953"7.

1) Z+9&0" $80$, /9*%>-*%"5 &@/"5

*) [8953"7 /"5 /*0'8=*' >9$ &$ /$0$/<%., ($9$+:C6&67 *-3$%+:*.7, -*&$99'(> D

/9$:&'(>, =04-$&"7 9*5("@

:&)  69*=*'0':&D0'"

V *:.&*0'(D -"%<1$ C$ *+%$' ($&<99696 2'$ */+&"'=6 &"/"C8&6:6 (*(&>7 *<% <99.7

/0"&$C*+ ($' 2+%*' $/"1*(&> $/> &6% */+;9*U6).
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V *?.&*0'(D -"%<1$ C$ /*0'9$-;<%*' :

$)  " :5-/'*:&D U5(&'("@ -8:"5 /*0':&0*3>-*%"5 &@/"5 (ROTARY) -* &"%

69*(&0"('%6&D0$ &"5

;)  " :&"'=*+" U5(&'("@ -8:"5 /"5 C$ 9*'&"502*+ :$% :5-/5(%.&D7 &" ($9"($+0' ($' :$%

*(&"%.&D7 &"% =*'-4%$

2) A?"%'(> $%*-':&D0$ -* &"% 69*(&0"('%6&D0$ &"5

1) F"=*+" :599"2D7 U5(&'("@ 520"@

*) T.96%4:*'7 U5(&'("@ -8:"5 -* &$ *?$0&D-$&< &"57

:&) [8953"7 /"5 /*0'8=*' >9$ &$ /$0$/<%., $/> ':=50> =$95;1"89$:-$ -* ;$3D

$%C*(&'(D :* 1'<;0.:6 (<&. $/> :5%CD(*7 5/$+C0"5, -* $%"+2-$&$ $*0':-"@.

V -"%<1$ 5/$+C0"5 C$ *+%$' -'(04% :=*&'(< 1'$:&<:*.% ($' ($&<99696 2'$ &"/"C8&6:6

/<%. :&" 1</*1" D */+&"'=$ -* :&60+2-$&$. P' 69*(&0"('%6&D0*7 C$ *+%$' :&*2$%"@ &@/"5.

P' :.96%4:*'7 -*&$?@ *:.&*0'("@ ($' *?.&*0'("@ &-D-$&"7 (<C* -"%<1$7 C$ *+%$'

=<9('%*7 ($' -"%.-8%*7 :' >9" &" -D("7 &"57.

[<C* -"%<1$ C$ /*0'9$-;<%*' &$ *?D7 >02$%$ *982="5 :

$) F'$(>/&6 &0'4% &$=5&D&.%, &"5 $%*-':&D0$ &"5 U5(&'("@ :&"'=*+"5

;) G/'9"2'(> 1'$(>/&6 2'$ a80-$%:6 / r@?6 / O*'&"502+$ $%*-':&D0$ ->%"% / OFF.

2) a*0-":&<&6 2'$ &6 0@C-':6 &67 */'C5-6&D7 C*0-"(0$:+$7 C80"57 D =*'-4%$.

P' -"%<1*7 C$ /08/*' %$ *+%$' ($&<9969*7 ($' 2'$ 9*'&"502+$ U@?67 ($&< &6% =*'-*0'%D

/*0+"1".

T&" 5/>2*'" C$ 5/<0=*' $%*-':&D0$7 $%&'*(06(&'("@ &@/"5 " "/"+"7 *?$:3$9+N"%&$7 &'7

$/$0$+&6&*7 *%$99$287 2'$ &"% $*0':-> &"5 =40"5 (&"59<=':&"% 5 *%$99$287/40$), C$

*?$:3$9+N*' ($' &6% U@?6 &.% ('%6&D0.% &.% $%&9'4%. a$ *982=*&$' C*0-":&$&'(< $99< ($'

=*'0"(+%6&$ 4:&* " *':*=>-*%"7 :&"% =40" %$ *?$:3$9+N*' ($&< ;"@96:6 &6% $%$%8.:6

&"5 $80$.
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3. "JAWLGS "GBEHDUHEUTI 7@?XAUHSKE BEA  LJABLa 0WAXEHAUHABLa GAE HL@

2W?BHKABY :]@EBE

T&6% /*0+/&.:6 $5&D /0":1'"0+N"%&$' "' $%<2(*7 :* $80$ U@?67 2'$ &'7 $%&9+*7 (*%"@. T&"%

$80$ $5&>% /08/*' %$ /0":&*C"@% "' $%<2(*7 $*0':-"@ &"5 5/"2*+"5. V /0":$2.2D &"5

$80$ C$ 2+%*&$' $/> <%"'2-$ :&" (8953"7 &"5 (&'0+"5.

T&"% ':>2*'" =40" C$ *2($&$:&$C*+ */+&"'="7 $%*-':&D0$7 " "/"+"7 C$ $/<2*' $80$

$0(*&> 2'$ &6% U@?6 &.% $%&9'4% (*%"@, ($' " "/"+"7 C$ *982=*&$' C*0-":&$&'(< $99< ($'

=*'0"(+%6&$. a$ *?$:3$9+N*' &"59<=':&"% 5 *%$99$287/40$.

T&" 5/>2*'", C$ 5/<0=*' $%*-':&D0$7 $%&'*(06(&'("@ &@/"5 " "/"+"7 *?$:3$9+N"%&$7 &'7

$/$0$+&6&*7 *%$99$287 2'$ &"% $*0':-> &"5 =40"5 (&"59<=':&"% 5 *%$99$287/40$), C$

*?$:3$9+N*' ($' &6% U@?6 &.% ('%6&D0.% &.% $%&9'4%. a$ *982=*&$' ($' $5&>7

C*0-":&$&'(< $99< ($' =*'0"(+%6&$ 4:&* " *':*=>-*%"7 :&"% =40" %$ *?$:3$9+N*' ($&<

;"@96:6 &6% $%$%8.:6 &"5 $80$.

f'$ &6% *?$:3<9':6 &67 U@?67 &"5 *:.&*0'("@ &"5 69*(&0'("@ /+%$($ *2($C+:&$&$' &"/'(D

(9'-$&':&'(D -"%<1$ 69*(&0'("@ /+%$($, ($&$:(*5$:-8%6 *'1'(< 2'$ $5&>% &"% :("/>

(*%1*'(&'("@ &@/"5 Rittal).
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=7,(=" 57 +.79574=7 (*

1. :?KAGKEOS

 " -$%>-*&0" 1'$30<2-$&"7, C$ *+%$' $%"?*+1.&", 1'$-8&0"5 100 mm, (9+-$($7 0-

10 A , 2'$ &6% -8&06:6 /+*:67 :* 1'<3"0*7 :.96%4:*'7 &"5 $%&9'":&$:+"5 95-<&.%.

 " -$%>-*&0" 1*% C$ 80=*&$' :* $/,*5C*+$7 */$3D -* &$ 9@-$&$ &"5 $2.2"@ &"5

"/"+"5 C$ -*&0<*' &6% /+*:6, $99< 5/"=0*.&'(<, C$ /$0*-;<99*&$' 8%$7 *'1'(>7

-6=$%':->7 -* *9$:&'(> 1'<30$2-$, " "/"+"7 C$ :5%18*&$' :&"% $2.2> 95-<&.% -*

:.9D%.:6 1'$-8&0"5 &"59<=':&"% 1/2’’.

b*&$?@ -6=$%':-"@ 1'$30<2-$&"7 ($' :.9D%"7 $2.2"@ 95-<&.% C$ /$0*-;<99*&$',

-+$ 1'(9*+1$ BALL-VALVE, 1'$-8&0"5 &"59<=':&"% 1/2’’, 2'$ &6% $/"->%.:6 "9>(960"5 &"5

:5:&D-$&"7, */+:67 &" :@:&6-$ C$ :5%"1*@*&$' ($' $/> &$ $/$0$+&6&$ %+/*9, -"@3*7,

(9/. -'(0"I9'(<.
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